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; Leite | first In precision optics 


NEW 
POLARIZING 
MICROSCOPE SM-pol 


Leitz sets a new standard with this 
student polarizing and chemical micro- 
scope of modern design, with dual, 
low-position focusing controls and large 
field of view. A reasonably priced 
polarizing microscope, the model SM- 
pol, has rugged, one-piece construction 
with Bertrand lens and pinhole dia- 
phragm built into the tube. Inclined 
monocular tube will accommodate 
wide-field eyepieces and the micro- 
scope can be used faced away from 
the observer, permitting easy accessi- 
bility to the stage. 


A reputation for integrity and a tradition of service have led thousands of scientific 
workers to bring their optical problems to Leitz. If you have problems in this field, 
why not let us help you with them? 


E. LEITZ, INC., Dept. GT-9 
468 Fourth Avenue, New York 16, N. Y. 


Please send me the Leitz___—=—=—=—=—S—S—S brochure. 


See your Leitz dealer and examine these Leitz 
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Important Whe Graw ° Hl Books 


Amyx, Bass, and Whiting—PETROLEUM RESERVOIR ENGINEER- 
ING: Physical Properties, 610 pages, $17.50 


Azaroff—INTRODUCTION TO SOLIDS, 460 pages, $9.50 





Dobrin—INTRODUTION TO GEOPHYSICAL PROSPECTING, New 
Second Edition, 446 pages, $9.50 


Emmons, Allison, and Thiel—GEOLOGY: Principles and Processes. 
New Fifth Edition. 491 pages, $7.95 





Kerr—OPTICAL MINERALOGY. 442 pages, $8.50 





Russell—PRINCIPLES OF PETROLEUM GEOLOGY, New Second 
Edition, 503 pages, $9.50 





Turner and Verhoogen—IGNEOUS AND METAMORPHIC 
PETROLOGY, New Second Edition. 694 pages, $12.00 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 








330 West 42nd Street New York 36, N. Y. 
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Ward’s Big Geology Catalog 


Our largest and finest geology catalog (43% bigger!) 


offers you the widest choice of the best: 


1. Mineral, rock, and fossil collections for 
teaching, study, reference and display 


2. Mineral, rock, and soil specimens— 
individually and in bulk 


3. Special series of reference clay minerals 
. Individual fossil specimens 


5. Paleontology and animal kingdom 
charts 


6. Light weight plastic relief maps 


7. Aids for crystallography: models, 
goniometers, protractors 


8. Geomorphological models 


9. Color slides for geology, mineralogy, ‘ 
and paleontology; black and white ul é* GEOLOGY 


transparencies on glaciers, astronomy 


10. Field and laboratory equipment—the 
largest listing ever 


11. Superb selection of the finest storage 


and display equipment 13. Thin section and lapidary equipment 
12. Petrographic supplies; refractive index 14. A full line of weather instruments 
media 15, Fluorescence and radiation equipment 


Ward's Big Geology Catalog, No. GT-603, is the answer to every geologist's needs. We are just 
as anxious to send you this catalog as we think you will be to receive it. If you are affiliated 
with a teaching, industrial, or research institution, your copy is absolutely free. Just write on 


your school or business letterhead, and ask for Ward's new Geology Catalog, GT-603. 


Overseas Customers Please Note: Orders, inquiries, and requests for quotations are invited by 
Ward's Export Department. All matters will be handled promptly by experienced exporters who 


are equipped to ship to overseas destinations. 


Have You Specimen Material For Sale? Ward's is continually interested in obtaining new sources 
for rock, mineral, and fossil materials. Ward's Geological Division will be delighted to hear from 


you if you have materials you wish to sell or exchange. 


WARD'S NATURAL SCIENCE ESTABLISHMENT, INC. 


P.O. Box 1712 — Rochester 3, New York 
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Pal lenda ane 


Cooperation of Society Secretaries in supplying 
meeting notices for GEOTIMES calendar is re- 
quested. 


Sept. 11-16, 196(0—AMER. CHEM. SOC., 138th 
Meeting, New York City. 


Sept. 26-27, 1960—ACerS: Basic Science Division, 
Warren, Mich. 


Oct. 2-5, 1960—AIME: Soc. of Petr. Eng., Fall 
meeting, Denver. 


Oct. 5-7, 1960—AIME: Rocky Mountain Minerals 
Conf., Newhouse Hotel, Salt Lake City, Utah. 


Oct. 6-8, 1960—9th NATIONAL CLAY CONF., 
Purdue Univ., Lafayette, Ind. Write: J. E. 
White, Agronomy Dept., Purdue Univ. 


*Oct. 7-8, 196(0—ASSOC. OF MISSOURI GEOL- 
OGISTS, Ann. Meeting and field conf., St. 
Louis, Mo. Write: Dr. Kenneth Brill, St. 
Louis Univ., St. Louis. 


Oct. 12-14, 1960—AAPG: SW Fed. of Geological 
Soc’s., 3rd Ann. Meeting, Wooten Hotel, 
Abilene, Texas. t 


Oct. 18-15, 1960—-OPTICAL SOC. OF AMERICA, 
Somerset Hotel, Boston, Mass. 


*Oct. 14-16, 1960—CALIF. ASSOC. OF ENGI- 
NEERING GEOLOGISTS, 8rd Ann. Meeting, 
Univ. of Calif. at Berkeley. Write: CAEG, 
P.O. Box 4164, Sacramento 21, Calif. 


Oct. 17-19, 1960—BIANNUAL SYMPOSIUM 
ON DRILLING & BLASTING, sponsored by 
mining dep’ts. of Univ. of Minnesota, Penn. 
State Univ., & Colo. School of Mines, Golden, 
Colo. 


Oct. 18-21, 1960—ACerS: 13th Pacific Coast Re- 
gional Meeting, Ambassador Hotel, Los An- 
geles, Calif. 


*Oct. 19-21, 1960—GULF COAST ASSOC. OF 
GEOL. SOC’S., 10th Ann. Convention, Buena 
Vista Hotel, Biloxi, Miss. Host: Miss. Geol. 
Soc. Theme: “‘The Future of Gulf Coast Oil.” 
Technical sessions, entertainment and post 
meeting field trip. Write: A. E. Blanton, Gen. 
Chrmn., P. O. Box 422, Jackson, Miss. 


Oct. 20-21, 1960—AIME: Los Angeles Basin Sect., 
Fall Meeting, Huntington Sheraton Hotel, 
Pasadena, Calif. 


*Oct. 31-Nov. 3, 1960—GSA: Ann. Meeting, in 
conjunction with PS, MSA, GS, SVP ‘and 
SEcG, Denver Hilton Hotel, Denver, Colo. 
Field trips before and after the meetings, also 
local excursions. Write: E. D. McKee, U.S. 
Geol. Survey, Federal Center, Denver, Colo. 


Nov. 3-4, 1960—AAPG: Pacific Section, Ann. 
Meeting, Ambassador Hotel, Los Angeles. 


Nov. 7-10, 1960—SEGp: 30th Ann. Internat. 
meeting, Moody Convention Center, Galveston. 
Write: W. B. Lee, Jr., Gulf Oil Corp., Dr. 
2100, Houston 1, Tex. 

Dec. 2-3, 1960—N.A.G.T., Texas Sect.—Texas 
Acad. of Sci.; Texas Christian Univ. Campus, 
Fort Worth, Texas. 


Dec. 26-31, a Annual Meeting, New 


York Cit 
1961 


Feb. 8-10, 1961—CANADIAN INST. OF SURV. 
& PHOTOGRAMMETRY, Ann. Meeting, 
Ottawa, Ont. 

Feb. 10, 1961—12th ANN. SYMPOSIUM ON 
HIGHWAY GEOLOGY, University of Ten- 
nessee, Knoxville; Write: R. A. Laurence, 
USGS, Room 11, P. O. Bldg., Knoxville 2, 
Tenn. 
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Feb. 19-23—AIME: Annual Meeting, Chase and 
Park Plaza Hotels, St. Louis, Mo. 


Feb. 26-Mar. 2, 1961—AIME: Soc. of Petrol. 
Eng., Ann. Meeting, Chase & Park Plaza 
Hotels, St. Louis. 

Mar. 5-10—ASP-ACSM: Annual Meeting, Shore- 
ham Hotel, Washington, D. C. 


Mar. 21-30—AMER. CHEM. SOC., 139th Meet- 
ing, St. Louis, Mo. 


Mar. 20-24—SEVENTH NUCLEAR CONGRESS, 
Chicago, III. 


April—OHIO ACAD. OF SCIENCE, Geol. Sect., 
Univ. of Cincinnati, Ohio. 


April 17-19—CIM: Annual General Meeting, 
Chateau Frontenac, Quebec City, Quebec. 


April 20-21, 1961—AIME: Soc. of Petrol. Eng., 
East Texas-Lou.-Ark., gas technology sym- 
posium, Tyler, Texas. 


April 23-27—ACerS: 63rd Annual Meeting, 
Royal York Hotel, Toronto, Ontario. 


April 24-25, 1961—AIME: Southwest Mineral 
Industry Conf., Las Vegas, Nevada. 


April 24-27—AAPG-SEPM: 46th Ann. Meeting, 
Hilton Hotel, Denver, Colo. 


May 4-5, 1961—AIME: Soc. of Petrol. Eng., oil 
recovery conf., Midland, Texas. 


May 25-26—AIME: Joint Meeting Rocky Moun- 
tain Petroleum Sects., Salt Lak eCity, Utah. 





1960 SCHEDULE OF FIELD TRIPS 


For additional field trips held in conjunction with 
meetings, see those items marked with an as- 
terisk under meeting calendar. 


Sept. 7-10—BILLINGS GEOL. SOC., trip to 
Hebgen Lake earthquake and Madison slide 
of Yellowstone Park area to study local strat. 
and struct.; write: Richard L. Jodry, P. O. 
Box 219, Billings, Montana. Guidebook. 


Sept. 8-10—INTERMTN. ASSOC. OF PETR. 
GEOLOGISTS—E. NEV. GEOL. SOC., joint 
trip to Nev. only oil field and to include the 
geology of East Central Nevada in the Ely 
region. Write: Walter M. Winfrey, Box 269, 
Ely, Nevada. 


Sept. 10-11— FRIENDS OF THE PLEISTO- 
CENE, field trips at Promontory Point (SP 
Railroad) and gravel pit in Little Cottonwood 
Creek area (20 mi S of Salt Lake City). Lake 
Bonneville stratigraphy and correlations with 
glacial units. Write: R. B. Morrison, U.S.G.S., 
Federal Center, Denver, Colo., or H. D. Goode, 
— 503 Federal Bldg., Salt Lake City, 

tah. 


Sept. 16-17—KANSAS GEOL. SOC., 25th Ann. 
Field Conf., trip to NE Oklahoma to study 
Atokan, Morrow, Upper Mississippian and 
Pre-Mississippian exposures. Write: Soc., 
Attn: Jack Wheeler, 505 Union Center Bldg., 
Wichita, Kansas. Guidebook. 


Sept. 17—ILLINOIS STATE GEOL. SURV., 
trip to study Devonian and Pennsylvanian 
strata of Milan Quarry, Rock Island County, 
Ill. 


Sept. 29-Oct. 1—WEST TEXAS GEOL. SOC., 
trip to Apache Mtns. and Delaware Basin to 
study oil fields and Permian system; write: 
Eugene Greenwood, P.O. Box 1600, Humble 
Oil Co., Midland, Tex. Guidebook. 


Oct. 1—OHIO INTERCOLLEGIATE FIELD 
TRIP, trip to NW Ohio to study Paleozoic 
strat. and Pleistocene geology. Write: John R. 
Coash, Bowling Green State Univ., Bowling 
Green, Ky. 


Oct. 1—ILLINOIS STATE GEOL. SURV., trip 
to quarries to collect fossils from the Millers- 
ville limestone of the Pana region, Christian 
County, II. 


3 











Only HUBCO 


offers these 
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OUTSTANDING \ ¢ 
FEATURES 


THE TAG is insect proof, mildew B5 a 


proof, guaranteed to retain ordi- 
nary pencil markings even though 
soaked in oil, water, or encrusted with 


and eliminates costly errors. 


sifting, yet permit drainage. 





ONE STANDS OUT!S 


mud. The new golden color gives you more legibility 
than ever before — makes sample identification simple — 


THE BAG is the safest possible container for all your valuable 
sand samples, cost considered. Hubco bags are strong enough 
to withstand the roughest handling, finely woven to prevent 


TO MEET THE NEED. It’s no accident that Hubco stands out. The 
Hubco Protexo Bag is geologist designed especially to perform 
its important function. Now; to geologists, producers and 
dealers, a sand sample bag means a Hubco Bag. 
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Oct. 5-7—FOUR CORNERS GEOL. SOC., trip 
to E.-Cent. Utah and W. Cent. Colo. to study 
salt anticlines in Lisbon Valley area. Write: 
K. G. Smith, Box 1501, Durango, Colo., 

Guidebook. 


Oct. 8-9—NEW ENGLAND INTERCOLLEGI- 
ATE GEOL. CONF., trip to west-central 
Maine to study strat. and struct. and correla- 
tion to E. New Hampshire; write: Andrew 
Griscom, Geophysics Branch, USGS, Wash- 
ington 25, D. C. Guidebook. 


Oct. 8-9—TRI-STATE GEOL. FIELD CONF., 
trip to north-central Iowa to study Missis- 
sippian strat. and shoreward phase of Penn. 
sections; write: Leo Thomas, Iowa State Col- 
lege, Ames, Iowa. Guidebook. 


Oct. 8-9—ATLANTIC COASTAL PLAIN GEOL. 
ASSOC., First Ann. Field Conf., trip to 
Cretaceous and basal Tertiary localities in 
Southern New Jersey and Delaware. Write: 
H. G. Richards, Acad. Nat. Sci., 19th and 
the Parkway, Philadelphia, Pa. 


Oct. 8-9—UTAH GEOL. SOC., trip to Wendover, 
Utah, area and NE to study Silver Island 
mtn. range and vicinity Great Salt Lake 
Desert. Write: Dr. Frederick Schaeffer, Idaho 
State College, Pocatello, Idaho. Guidebook. 


Oct. 14-16—NEW MEXICO GEOL. SOC., 
trip to Chama Basin area of N.-cent. N.M. 
to study strat. and econ. geology of rocks 
Precambrian through Tertiary. Assemble at 
Taos, Oct. 13, disband at Cuba. Write: Clay 
T. Smith, N.M. Inst. Min. & Tech., Socorro, 
N.M. Guidebook. 


Oct. 15—ILLINOIS STATE GEOL. SURV., trip 
to study stratigraphy and structure of Harris- 
burg region of Saline County, II. 

Oct. 15—SEPM, PERMIAN BASIN SECT., trip 
to Brazos River Valley of N.-cent. Texas to 
study Post-Avis Cisco rocks strat. and sedim. 
Write: Richard D. Jones, Box 832, Midland, 
Texas. 


Oct. 19-20—GULF COAST ASSOC. OF GEOL. 
SOCS., trip of Coastal Mississippi and Ala- 
bama to study recent marine sediments and 
Cenozoic. Write: A. E. Blanton, P.O. Box 
422, Jackson 5, Miss. Guidebook. 


Oct. 22-28—FIELD CONF. OF PENNSYL- 
VANIA GEOLOGISTS, trip to Appalachian 
Piedmont along Susquehanna R. to study 
struct. mechanisms. Write: Dr. D. U. Wise, 
Franklin & Marshall Coll., Lancaster, Penna. 
Guidebook. 


Nov. 18-20—ROSWELL GEOL. SOC., trip to 
south-central New Mexico to study Pennsyl- 
vanian stratigraphy. Write: M. D. Wilson, 
Shell, Box 845, Roswell, N.M. Guidebook. 


Dec. 2-2—TEXAS ACAD. OF SCIENCE, no 
details. 

Dec. 9-11—SOUTH TEXAS GEOL. SOC., trip 
to Medina and Val Verde Counties to study 
Cretaceous sediments with emphasis on Ed- 
wards and Glen Rose. Write: Porter Mont- 
gomery, Milam Bldg., San Antonio, Tex. 
Guidebook. 





FIELD TRIP CALENDAR 


Most of the information regarding field 
trips in this calendar appears through the 
courtesy and cooperation of the AAPG 
Field Trip Committee. Corrections, addi- 
tions and new trip notices should be sent 
to George H. Fentress, Chairman, AAPG 
Field Trip Committee, P. O. Box 2585, 
Denver 1, Colo., with a carbon copy to 
GeoTimes Calendar, American Geological 
Institute, 2101 Constitution Ave., N.W., 
Washington 25, D. C. 
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Communication 


“What science needs is not a lot of planning but a lot of convenient com- 
munication”—is a sage observation of Dr. Warren Weaver of the Rocke- 
feller Foundation. This can be no less true for geology than it is for other 
sciences. As a matter of fact the matter of communications lies close to the 
heart of many perplexing problems in geology and of geologists. 

Geology—like all sciences—has a constantly broadening horizon and the 
pursuit of the various frontiers of specialization on this horizon leads to 
an ever increasing dispersion of interests into areas of interest which are 
limited in scope. Specialization of interests and efforts is essential in the 
modern pattern of scientific growth and achievement. Specialization on the 
other hand poses a serious problem—that of maintaining scientific perspec- 
tive and understanding of purpose which is often lost in the pursuit of 
specialization. It is essential that the specialist communicate his special 
findings to the scientific community and that the scientific community 
coordinate the combined and growing scientific knowledge as a guide to 
the individual specialist. These communications are far from ideally estab- 
lished in the areas of geology today. 

Another facet of the communications problems of science is that of scientist- 
to-scientist communications about problems affecting scientists. This is the 
area where GeoTimes attempts to function within its restricted capabilities. 
GreoTmes is vitally concerned with problems affecting geologists of today 
and those of tomorrow. It should be doing mere to focus attention on pro- 
fessional problems as they affect the student, the academician, the research 
and the applied geologist. It should further drive home the cold reality of 
the interrelated effects of these professional problems on all of these. The 
big advantage which GeoTimes offers is that its wide circulation reaches all 
geoscientists of all specialties including many fringe area scientists who 
have been attracted into the geosciences by the broad spectrum of unsolved 
scientific problems. The profession-wide circulation of GeoTimes is vital 
to the future cohesiveness of geosciences. 

The AMERICAN GEOLOGICAL INSTITUTE is a non-profit 
Ey the scent societies in the” Saids of ‘geolouy and gees 
physics in cooperation with the National Academy of Sciences- 
poladan tities ak akan a es a ae ee 
scientist in matters relating to education, professional 
our of ae GAM Maciene Memes Oe 


functions in the stimulation of public education and aware- 
ness of the earth sciences, through career literature, the 





TRIASSIC syste™ scouting program and other channels of communication. 
OUR COVER , GEOTIMES is the news magazine had the geological sciences. 
s t reports on current events in the earth sciences, public 
Cover drawing of the re- . . . : 
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riassic Sys s06 00088). new developments. It provides a forum for discussion of 
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U.S.G.S. between the many specialized groups within the earth sciences 
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THE PROGRESS OF GEOLOGY 
in the 
U.S.S.R.' 


by S. I. ToMKEIEFF? 


GEOCHEMISTRY 


From a modest beginning inspired by 
V. V. Dokuchaev (1846-1903) and K. D. 
Glinka (1867-1927), the two prominent 
Russian pedologists, geochemistry in Rus- 
sia has undergone not only a spectacular 
expansion, but also a most remarkable 
transformation from a gentle emphasis in 
the study of rocks, minerals and soils, to a 
definite turn towards the genetic aspect, 
replacing systematics as the study of static 
phases of a continuous process. Such was 
the leading trend of thought that inspired 
V. I. Vernadsky (1863-1945), who made 
geochemistry a science in Russia. It is most 
significant that the title of Vernadsky’s 
first book is “An Essay in Descriptive Min- 
eralogy” (1908), while that of his second 
is “The History of Minerals in the Earth’s 
Crust” (1925). This marks the transition 
from the static term “descriptive” to the 
dynamic term “history.” The greatest book, 
however, that Vernadsky wrote was “La 
Géochimie” first published in French in 
1924. This book may claim to be the first 
systematic attempt to produce a general 
method of approach as well as an outline 
of the new science of geochemistry, as 
based on the new science of atomistics 
and the new chemistry. In it an attempt is 
made to shift the importance from the 
mineral to the atom, to regard geochem- 
istry not merely as a “data of geochem- 
istry,” but as a dynamic science dealing 
with the distribution, migration and con- 
centration of the chemical elements, as 
well as the formation and decomposition 
of minerals and the association of these 
minerals in rocks. An attempt was also 
made by Vernadsky to study the geochemi- 
cal cycles of certain chemical elements. 
His pupil and friend A. E. Fersman (1883- 
1945) continued his work with a new 
enthusiasm and energy. It is seldom that 


1 This is the concluding portion of the article 
by Prof. Tomkeieff appearing in the July-August 
1960 issue of GEOTIMES. 

2 SERGEI IVANOVICH TOMKEIEFF, University of 
Durham, King’s College, Newcastle upon Tyne 1, 
England. 
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one meets such “science-intoxicated men” 
as Vernadsky and Fersman! Both of them 
were also good and clear writers and Fers- 
man’s popular books, such as his “Enter- 
taining Geochemistry” and his “Stories 
about Stones” are still graded as best sellers 
in the U.S.S.R. The first university course 
of Geochemistry ever given in Russia and 
perhaps in the whole world was delivered 
by Fersman in Moscow in 1912. In 1922 
Fersman made his first attempt to provide 
a geochemical interpretation and synthesis 
of the data so far obtained in Russia in his 
unfinished work “The Geochemistry of 
Russia, Vol. I, 1922,” while in his next 
book “Chemical Elements of the Earth and 
the Cosmos, 1923” Fersman cast his net 
far and wide. 

These publications of Vernadsky and 
Fersman together with those of P. Niggli 
and V. M. Goldschmidt, published else- 
where during the same decade, are the 
foundation stones of the new science of 
geochemistry. It was ‘new’ because during 
this very decade the foundations were be- 
ing laid of the new atomistics, the new 
leptology and the new cosmology, all with- 
in the limits of geochemistry. The new 
geochemistry was making an attempt to 
span atom to cosmos and to provide a new 
dynamic interpretation of all geological 
processes affecting such objects of ordinary 
experience as minerals and rocks. The 
dominant ideas expressed by all these 
authors are that matter is in a state of 
constant flux; that in respect of certain 
elements this flux is of a recurrent nature, 
producing the so-called geochemical cycles; 
that the product of these transformations, 
apparently stable minerals and rocks, are 
only temporary phases of this process and 
that to understand them properly one must 
understand first the nature and the direc- 
tion of the changes and then the energy 
sources behind these changes. These ideas 
inspired Fersman to write his monumental 
“Geochemistry” (1934-1939), a rather be- 
wildering book full of new data, new terms 
and new ideas. More compact text-books of 
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geochemistry have been written by V. V. 
Shcherbina (1959) and A. A. Saukov 
(1951). 

The initial pioneering'work of Vernadsky 
and Fersman produced a tremendous devel- 
opment of geochemistry in the U.S.S.R. 
Both Vernadsky and Fersman greatly con- 
tributed to this development. Fersman, for 
example, made a detailed study of various 
minerals collected from widely separated 
regions, In addition he produced an out- 
standing study of granite pegmatites, a 
work continued by K. A. Vlasov and oth- 
ers. In the light of geochemical processes, 
hydrothermal ore deposits were studied by 
A. N. Zavaritzky, S. S. Smirnov and A. G. 
Betekhtin; hypogene processes and prod- 
ucts by B. B. Polynov and I. I. Ginzburg; 
and biochemical processes and products by 
V. I. Vernadsky, Y. V. Samoilov and A. P. 
Vinogradov. I. I. Ginzburg and K. I. Luka- 
shev have produced valuable works on the 
crust of weathering: A. P, Vinogradov has 
published very valuable works on the con- 
tents and distribution of chemical elements 
in organisms and soils: V. V. Cherdyntzev 
published a book in 1956 on the distribu- 
tion of the chemical elements. Detailed 
studies of the geochemical cycles and on 
the migration of chemical elements have 
been published. Fundamental hypotheses 
on the structure of the earth and on the 
energy sources of the geochemical proc- 
esses have been advanced by A. F. Kapu- 
stinsky as well as by N. V. Belov and 
V. I. Lebedev who proposed an original 
hypothesis based on the crystallochemical 
features of certain elements present in the 
earth’s crust. Attention has been drawn by 
A. A. Saukov to certain directed geo- 
chemical processes, such as those depend- 
ing on the progressively diminishing quan- 
tities of radioactive elements in the earth’s 
crust, or those depending on the appear- 
ance of the biosphere and the concomitant 
liberation of the free oxygen in the atmos- 
phere. Valuable research on the geochem- 
istry of separate elements has been carried 
out, by Vernadsky on carbon, manganese 
and oxgyen; by Vernadsky, V. G. Khlopin 
and I. E. Starik on the radioactive elements; 
by A. A. Saukov on mercury, and by many 
others. During the last decades valuable 
work has been done on the natural isotopes 
of oxygen, sulphur and carbon by A. P. 
Vinogradov, A. V. Trofimov and R. V. 
Teis. An enormous development has taken 
place in the application of geochemistry to 
other sciences, especially in the field of 
geochemical prospecting. Various methods 
of geochemical prospecting are now em- 
ployed in the U.S.S.R. — metallometric, 
hydrochemical, biogeochemical, gas-geo- 
chemical, luminescence-bituminous and 


Vou. V, No. 2 


others. A comprehensive book on the 
methods of geochemical prospecting .was 
published by I. I. Ginzburg in 1957. 

Geochemistry is now an integral part of 
many branches of geology, such as min- 
eralogy, petrology, the science of ore de- 
posits, hydrology and even geography. Thus 
B. B. Polynov and A. I. Perelman, in their 
interesting books on this subject, discuss 
“geochemical landscapes,” while in strati- 
graphy the term “historical geochemistry” 
is used. 

Geochemical research is carried out by 
all universities and a large number of re- 
search institutes, the most important of 
which is the Institute of Geochemistry and 
Analytical Chemistry of the Academy of 
Sciences of the U.S.S.R. Since 1957 the 
Academy of Sciences has published a 
journal entitled “Geokhimiya.” 


CRYSTALLOGRAPHY 


The Russian school of crystallography 
dates from Axel Gadolin (1828-1892), who 
in 1863 without knowledge of the work of 
Hassel and Bravais derived in a simple and 
most elegant way the 32 point-groups. 
During the same period crystal goniometry 
in Russia was greatly advanced by N. I. 
Koksharov (1818-1892) and P. V. Ere- 
meyev (1830-1899). But it was E. S. 
Fedorov (1853-1919) who was the most 
outstanding Russian crystallographer. His 
theory of crystal structure, his discovery of 
230 space-groups, his invention of the two- 
circle goniometer and of the universal 
stage, are all well known throughout the 
world. The first Russian scientist to intro- 
duce X-rays to the study of crystals was 
G. V. Wulff (1863-1925), who shares with 
W. H. and W. L. Bragg the honour of 
having discovered the fundamental X-ray 
structural formulae. Fedorov’s prominent 
pupils were O. M. Ansheles (1885-1957) 
and A. K. Boldyrev (1883-1946), and at 
the second remove—G. B. Bokii and I. S. 
Shafranovsky, while Wulff’s two prominent 
pupils are A. V. Shubnikov and E. E. Flint. 

The modern Russian school of crystal- 
lography is very vigorous and most origi- 
nal, It is dispersed among various sciences, 
such as mineralogy, metallurgy, physics, 
chemistry and geochemistry. Research in 
crystallography is carried out in various 
institutions and universities, but the prin- 
cipal centres of reseach are the Institute of 
Crystallography and the Fedorov Institute. 
The Institute of Crystallography is directed 
by A. V. Shubnikov. In 1925 Shubnikov 
became the head of the crystallography 
department of the Mineralogical Museum 
of the Academy of Sciences. This depart- 
ment in 1938 was transformed into the 
Laboratory of Crystallography, and again 
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in 1945 into the Institute of Crystallogra- 
phy. Shubnikov’s research in crystallogra- 
phy began in 1911. He became interested 
in the structure of crystals and in 1922 he 
published an important work on the rela- 
tion between the chemical composition of 
crystals and the symmetry groups. Later 
he worked on the growth of crystals, on 
the crystallography and properties of quartz 
and on the piezoelectric properties of 
crystals. In 1947, in collaboration with 
Flint and Bokii, he published a book en- 
titled “The Principles of Crystallography” 
and in 1951 he published a most original 
and novel contribution to geometrical crys- 
tallography in a book entitled “Symmetry 
and Antisymmetry of Finite Figures.” The 
main research on the structure of crystals 
by X-ray methods was carried out by N. V. 
Belov, who became the leader in this field. 
Besides a large number of publications 
with co-workers on the structure of indi- 
vidual minerals, Belov himself has pub- 
lished two important books—“Structure of 
Ionic Crystals and Metallic Phases” in 1947 
and “Structural Crystallography” in 1951, 
as well as an article entitled “The Struc- 
ture of Silicates” in 1957. The electrono- 
graphic work in the Institute of Crystal- 
lography is carried on by Z. G. Pinsker and 
B. K. Vainstein, the work on the physical 
properties and growth of crystals by G. S. 
Lemmlein. Work is also being carried out 
on piezoelectric crystals, twin crystals, 
colouration, optical properties, and goni- 
ometry. The Institute took the initiative of 
founding in 1956, a special journal entitled 
“Crystallographiya.” Another important 
centre of crystallographic research is the 
Fedorov Institute. It was founded through 
the efforts of A. K. Boldyrev. Prominent 
workers associated with this institute were 
O. M. Ansheles (1885-1957) and V. I. 
Mikheev (1912-1956), and at the present 
time V. V. Dolivo-Dobrovolsky and I. I. 
Shafranovsky. 
Recent Russian books on crystallography 
include the following: 
Kitaigorodsky, A. I., 1950. 
X-Ray Analysis. 
Ansheles, O. M., 1952. 
Principles of Crystallography. 
Flint, E. E., 1952. 
Principles of Crystallography. 
Bokii, G. B., 1954. 
Introduction to Crystallography. 
Kuznetzov, V. D., 1954. 
Crystals and Crystallization. 
Popov, G. M. and Shafranovsky, I. I., 
1955. Crystallography. 
Shafranovsky, I. I., 1957. 
Crystals of Minerals. 
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MINERALOGY 


As already noted in the preface, the in- 
dustrial revolution in Russia in the 18th 
century was mainly directed to mining and 
metallurgy, and this in its turn encour- 
aged the growth of mineralogy as a science. 
M. V. Lomonosov (1711-1765) was greatly 
interested in mineralogy, but his project 
of writing a “General Mineralogy of Rus- 
sia” remained unfulfilled. The first great 
Russian mineralogist V. M. Severgin 
(1765-1826), besides translating Richard 
Kirwan’s “Elements of Mineralogy,” wrote 
a number of original books on mineralogy, 
including a mineralogical dictionary pub- 
lished in 1807. The first Russian Miner- 
alogical Society was founded in 1817 in 
St. Petersburg. At that time the name 
“geology” was still in little use and thus 
mineralogy covered much of the ground 
covered now by the term “geology.” This 
tradition has been carried on by the Min- 
eralogical Society right up to the present 
time, and in the publications of the Society 
may be found many valuable contributions 
to petrology and other branches of geol- 
ogy. The Mineralogical Society is associ- 
ated with such names as S. S. Kutorga 
(1805-1861), N. I. Koksharov (1818- 
1892), P. V. Eremeev (1830-1899), A. P. 
Karpinsky (1847-1936), E. S. Fedorov 
(1853-1919), F. Y. Loewinson-Lessing 
(1861-1939) and A. A. _ Inostrantzev 
(1843-1919). 


A new period in the history of Russian 
mineralogy was inaugurated by V. I. Ver- 
nadsky (1863-1945), who taught miner- 
alogy in Moscow University from 1890 to 
1911. As already mentioned Vernadsky’s 
chief contribution to science is that he 
placed mineralogy on a genetic basis and 
incorporated it in the science of geochem- 
istry. Vernadsky’s inspired work was fol- 
lowed up by A. E. Fersman, Y. V. Samoilov 
and others. Fersman was a great and versa- 
tile mineralogist and a great traveller, and 
he described minerals from many parts of 
the U.S.S.R. 


Very briefly here is a list of aspects of 
mineralogical research in the U.S.S.R. 

A large number of methods of study are 
used, e.g., morphological, optical, chemi- 
ical, X-ray, electronographic, spectrograph- 
ic, thermal. New apparatus is constantly 
described. Crystal morphology is constantly 
studied by gonimetric methods. Fine struc- 
ture of minerals is studied by means of 
X-rays and electronography. N. V. Belov 
may be mentioned here. Thermal methods 
of study of minerals are much developed. 
Topographic mineralogy is also highly de- 
veloped and so is the work on particular 
groups of minerals, for example a book on 
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the uranium minerals by M. V. Soboleva 
and I. A. Pudovkina, on the chloritic min- 
erals by D. P. Serduchenko, and many 
collective works on clay minerals. On the 
subject of genesis of minerals there are 
countless publications. Two aspects are usu- 
ally considered, field occurrence and para- 
genesis and the experimental study of the 
conditions of formation of minerals. Ver- 
nadsky and Fersman must be mentioned 
here in the first instance, followed by N. 
M. Fedorovsky, G. A. Betekhtin, V. A. 
Nikolaev and D. S. Korzhinsky. D. S. Bel- 
yankin, V. P. Petrov, N. M. Strakhov and 
E. K. Lazarenko have discussed the gene- 
sis of clay minerals. Colloidal minerals 
have been recently discussed in great de- 
tail in a book by F. B. Chukhrov. There 
are a very large number of publications 
describing minerals and during the last 
forty years over two hundred new minerals 
have been discovered and named. Among 
new textbooks of mineralogy are those by 
G. A. Betekhtin (1950, 1956), E. K. Laza- 
renko (1951) and V. S. Sobolev (1949). 
Various new schemes of classification of 
minerals have been proposed by I. Kostov, 
G. B. Bokii and A. S. Povarennykh. The 
principal publications devoted to miner- 
alogy are the Memoirs (Zapisky) of the All- 
Union Mineralogical Society, Transactions 
of the Mineralogical Museum of the Acad- 
emy of Sciences, and the Mineralogical 
Magazine (Sbornik) published by the Lvov 
Geological Society. 


METEORITICS 


Meteoritics has been cultivated in Rus- 
sia ever since the discovery of the iron 
meteorite in Siberia by P. S. Pallas in 1772. 
This meteorite was described in a book 
published by E. F. Chladni, a correspond- 
ing member of the Russian Academy of 
Sciences, in Riga in 1794. The first Russian 
treatise on meteorites entitled “On Aerial 
Stones and their Origin” was published by 
A. Stoikovich in Kharkov in 1807. Since 
then a number of distinguished Russian 
scientists, such as V. I. Vernadsky and 
A. E. Fersman, have busied themselves 
with meteorites. The most prominent 
among the recent workers in this field were 
L. A. Kulik (1883-1920), P. L. Dravert 
(1879-1945), P. N. Chirvinsky (1880- 
1955) and A, N. Zavaritzky (1884-1952). 
At the present time the leading workers 
are V. G. Fesenkov and E. L. Krynov. The 
most important recent books on this sub- 
ject are: A. N. Zavaritzky and L. G. 
Kvasha, “Meteorites of the U.S.S.R.,” 
1952, E. L. Krynov, “Meteorites,” 1948, 
and E. L. Krynov, “Principles of Meteor- 
ites,” 1955. A periodical “Meteoritica” is 
published in Moscow. A very full collec- 
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tion of abstracts of Russian publications on 
meteorites, written and edited by L. J. 
Spencer, is to be found in the Mineralogical 
Abstracts (1920-1959) published by the 
Mineralogical Society of London. 


EXPERIMENTAL MINERALOGY AND 
PETROLOGY 


Experimental mineralogy and petrology 
were cultivated in Russia long before the 
October Revolution. It is sufficient only to 
mention K. D. Khruschev (1852-1912), 
A. E. Lagorio (1852-1925) and I. A. 
Morozevich (1865-1941) to realise the 
value of the results achieved in this field of 
study. It was particularly well advanced 
in the St. Petersburg Polytechnical Insti- 
tute, where the work was carried out by 
N. S. Kurnakov (1860-1941), F. Y. Loew- 
inson-Lessing (1861-1939), D. S. Bel- 
yankin (1876-1953), P. I. Lebedev (1885- 
1948) and A. S. Ginzberg. After the revo- 
lution this work greatly expanded. The 
Experimental Institute of Silicates was 
founded in 1918, the Ceramic Institute in 
1919, the Institute of Applied Mineralogy 
in 1923, the Institute of Building Materials 
in 1931, and the Institute of the Chemistry 
of Silicates in 1945. Besides these insti- 
tutes the work was carried out in many 
other institutions, such as the Laboratory 
of High Temperatures at V.S.E.G.E.I., the 
Institute of Physico-Chemical Analysis, the 
Mining and Metallurgical Laboratory, the 
Institute of General and Inorganic Chem- 
istry, the Institute of Geological Sciences 
and many others. The work carried out in 
these institutions comprises the investiga- 
tion of natural mineral products used in 
industry and industrial products such as 
refractories, ceramics, glass, cement, slags 
and cast basalt. A great amount of work 
is on artificial “dry” and “wet” melts, phase 
rule studies, thermography and a multitude 
of other types of research. Among many 
workers in this field of research are A. N. 
Zavaritzky, D. S. Belyankin, V. V. Lapin, 
D. P. Grigoriev, N. I. Khitarov and M., P. 
Volarovich. Five conferences of experi- 
mental mineralogy and petrology have been 
held in 1934, 1936, 1939, 1952 and 1956. 
The report of the last conference, pub- 
lished in 1958, contains fifty-three papers 
dealing with various subjects. 

Books on experimental mineralogy and 
petrology are very numerous and here is a 
small selection: 

Berg, L. G., and others, 1944. 
Thermography. 

Budnikov, P. P., and Berezhnoy, A. S., 
1949. Reactions in Solid Phases. 

Tzvetkov, A. I., and others, 1949. 
Materials for the Thermo-analytical 
Studies of Minerals. 
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Ermakov, N. P., 1950. Studies of 
Mineral-forming Solutions. 
Belyankin, D. S., Lapin, B. V., Ivanov, 
B. V., and Lapin, V. V., 1952. The 
Petrography of Technical Stone. 
Lapin, V. V., 1956. The Petrography 
of Metallurgical Slags and Clinkers. 
Belyankin, D. S., 1956. 
Selected Works, Vol, I. 


The last mentioned book deserves spe- 
cial notice. In this volume of over 800 
pages, 108 articles written by Belyankin 
deal with original research on artificial 
minerals, silica bricks and other refrac- 
tories, commercial glass, etc., and they are 
rich in numerical data. 


PETROLOGY OF IGNEOUS AND 
METAMORPHIC Rocks 


Before the Revolution petrology in Rus- 
sia was studied by comparatively few 
people and those, for the most part, 
grouped round the school of F. Y. Loewin- 
son-Lessing at the St. Petersburg Poly- 
technical Institute. Loewinson-Lessing was 
world famous as a petrologist, but he was 
also an inspirer and leader of several gen- 
erations of Russian petrologists, as well as 
being a versatile scientist in other fields. 
His earlier works on the Olonetz diabase 
formation, on the volcanoes and lavas of 
the Central Caucasus and his “Essays on 
Theoretical Petrology” published in 1898, 
are recognized classics of the science, while 
his four decades in the present century are 
marked by a large number of high class 
works on geology and crystallography and 
some laboratory manuals, in addition to 
books and articles on his own particular 
subject, petrology. In the latter field his 
work ranges from experimental thermal 
works, magnetisation of rocks and descrip- 
tive petrology to discussions of the nature 
of primary magma and the origin of 
igneous rocks. In 1930, in collaboration 
with Z. N. Nemova, he published a very 
large folio containing a collection of 
analyses of Russian metamorphic and igne- 
ous rocks. In 1937, in collaboration with 
E. A. Struve, he published a petrographical 
dictionary. His book on the history of 
petrology was published in an English 
translation in 1954. He will also be re- 
membered for his works on the igneous 
rocks of Crimea and the Caucasus, espe- 
cially on the lavas of Armenia. In this 
work he was followed by many petrolo- 
gists, one of them, P. I. Lebedev, produc- 
ing a very detailed description of a lofty 
Armenian extinct volcano—Alagoz. His 
friend and sometime colleague, D. S. 
Belyankin, whose works on experimental 
mineralogy and petrology were mentioned 
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above, was also very active among the 
Caucasian igneous rocks. Igneous rocks of 
other regions, like those of the Ukraine, the 
Urals, Karelia and especially the newly 
discovered alkaline rocks of the Kola 
Peninsula, attracted much attention. B. M. 
Kupletsky, for example, published a num- 
ber of papers dealing with the alkaline 
rocks and also produced an important 
monograph on the Russian nepheline-bear- 
ing rocks in 1936. V. N. Lodochnikov 
published a large monograph of over 800 
pages entitled “Serpentines and Serpen- 
tinites” in 1936. A number of works on 
petrology were published by the outstand- 
ing Russian petrologist A. N. Zavaritzky 
(1884-1952) including “Mount Magnit- 
naya” (1922, 1927), “Peridotite Massif of 
Rai-Iz in the Polar Urals” (1932), “Ber- 
dyaush Pluton in the Urals” (1937), “Pet- 
rochemistry of Igneous Rocks” (1944) 
and a textbook of igneous rocks (1956). 
Besides these Zavaritzky published a num- 
ber of works dealing with various igneous 
rocks, Uralian iron and copper ores, the 
volcanoes of Kamchatka and meteorites. 
Regional studies in petrology are obviously 
too numerous to be mentioned here, but 
the sort of work being done can be il- 
lustrated from one region—the vast terri- 
tory of Siberia. We have here a very 
varied and interesting field for regional 
petrographic research, e.g., Siberian Traps 
petrographical province of Central Siberia, 
kimberlite pipes and diamond deposits, a 
book on diamond fields of Siberia, by A. V. 
Burov and V. S. Sobolev (1957), alkaline 
ultrabasic rocks with their associated car- 
bonatites (L. S. Borodin, Y. M. Shein- 
mann), and the granites of the Far East 
and other plutonic complexes. Of particu- 
lar interest is the progress of research on 
the volcanoes of Kamchatka, and, since 
1945, on the volcanoes of the Kurile 
Islands. The Kamchatka Volcanological 
Station was founded in 1935 and the Lab- 
oratory of Volcanology in 1939. The pur- 
pose was to study, in great detail, the 
twenty active and the hundred or more 
extinct volcanoes of Kamchatka. At the 
present time this research is being done 
under the directorship of V. I. Vlodavetz. 
The bulk of the work is published in the 
Transactions of the Laboratory of Vol- 
canology and the Bulletins of the Vol- 
canological Station. (S. I. Tomkeieff, The 
Volcanoes of Kamchatka, Bull. Volcan. 
1949, ser. 2, fol. 8, p. 87.) 

A few petrologists associated with spe- 
cific research lines are:—A. G. Komarov, 
palaeomagnetism and polar wandering; 
N. A. Eliseev, structural petrology; D. S. 
Korzhinsky, problems of metamorphism 
and metasomatism; G, D. Afanasiev, V. P. 
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Petrov, Caucasian igneous rocks; K. A. 
Vlasov, granite pegmatites; Y. A. Kuznet- 
zov, P. N. Kropotkin, V. A. Nikolaev, N. 
I. Khitarov, granites, granitization, mag- 
matic and migmatic problems. 

Before the war petrographical work was 
centered in the Petrographical Institute, 
which published a large proportion of its 
research results. This institute has now 
been incorporated into the Institute of the 
Geology of Ore Deposits, Petrography, 
Mineralogy and Geochemistry. 


PETROLOGY OF SEDIMENTARY ROCKS 


The wide development of the petroleum 
and coal industries and the increased ex- 
ploitation of sedimentary iron ores, phos- 
phates and building stones, served as 
stimuli to the development of the petrology 
and petrogenesis of sedimentary rocks, or 
“lithology” as the Russians prefer to call 
this science. Before the Revolution there 
were a few fine publications on this sub- 
ject, such as the works on clays and clay 
minerals, by P. A. Zemyatchensky, K, D. 
Glinka and I. I. Ginzburg; on phosphates 
by Y. V. Samoilov and P. N. Chirvinsky; 
on modern marine deposits by N. I. An- 
drusov; and on the crust of weathering by 
B. B. Polynov. After the revolution there 
was first a period of accumulation of new 
data and a reorientation of ideas; then a 
new era in lithology began with the publi- 
cation in 1932 of a book on the facies of 
sedimentary rocks by D. V. Nalivkin, fol- 
lowed by an introductory text book on 
sedimentary rocks by A. N. Zavaritzky and 
a fuller text book by M. S. Shvetzov. The 
same year witnessed the first attempts by 
L. V. Pustovalov and N. M. Strakhov to 
produce a unified science of lithology by 
incorporating genetic sedimentology and 
geochemistry, together with sedimentary 
petrology with an emphasis on the genetic 
aspect. There was an appeal for more 
research on the conditions of sedimenta- 
tion, sedimentary differentiation and dia- 
genesis in modern seas, in lakes and on dry 
land. Inspired by the work of Vernadsky 
and Samoilov, the sedimentologists paid 
more attention to the conditions of forma- 
tion of deposits of organic origin, or those 
formed through the intervention of organ- 
isms. 

The post-war years have witnessed a 
brilliant and rather turbulent development 
of lithology cum lithogenesis. The rapid 
accumulation of a large amount of data has 
led to a series of wide generalizations and 
genetic speculations. At the same time 
detailed work has proceeded on separate 
groups of scdimentary rocks and sedimen- 
tary formations, such as clays and clay 
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minerals (numerous authors:), manganese 
ores (A. G. Betekhtin and N. S. Shatsky), 
phosphorites (A. V. Kazakov and N. S. 
Shatsky), and carbonate rocks (N. M. 
Strakhov ). 

There have been many different ap- 
proaches to the study of sedimentary rocks 
and sedimentary minerals, for example, 
heavy minerals as pointers to the sources 
(V. P. Baturin), complex mineralogical- 


petrographical description, environment 
and facies (L. V. Pustovalov), historio- 
genetic, physico-chemical, comparative 


lithological (A. D. Arkhangelsky), geo- 
chemical, modern sediments and the proc- 
ess of their formation, and finally mathe- 
matical-statistical (A. B. Vistelius, A. B. 
Ronov). This last method has been highly 
developed in the U.S.S.R. as in the esti- 
mation of volumes of definite types of de- 
posits laid down during a definite geo- 
logical period over a definite area. The 
data thus obtained are then used as a 
basis for the construction of genetic or 
geochemical cycles of sedimentation. For 
example Vinogradov and Ronov have pro- 
duced large-scale statistical surveys of the 
carbonate, argillaceous and arenaceous sed- 
imentary rocks of the Russian platform, 
while Ronov and Khain have produced 
world surveys of the deposits of the Dev- 
onian, Carboniferous and Permian periods. 
Ronov has also published a detailed sur- 
vey of the carbonate rocks of the Palaeo- 
zoic age as developed on the Russian plat- 
form, illustrating his text by most original 
lithological-geochemical maps. 

The most controversial part of lithology 
is obviously its genetic aspect. L. B. Pu- 
stovalov first expressed his views in his 
book “The Petrography of Sedimentary 
Rocks,” published in 1940, and N. M. 
Strakhov in 1948 discussed this question 
in his book “Principles of Historical Ge- 
ology.” Both of these authors are keen to 
find regularities in the accumulation and 
distribution of the sedimentary deposits, 
but Strakhov is more emphatic in the 
application of the results of study of mod- 
ern sediments to the study of ancient 
formations, 


APPLIED GEOLOGY 

A glimpse of the initial progress of min- 
ing and metallurgy in Russia was given in 
the introduction. Steady progress was 
made in the prospecting, extraction and 
study of the mineral deposits and the in- 
creased demand for metals and other 
products during the first world war. After 
the Revolution an additional stimulus was 
provided, rapid development; numerous 
expeditions resurveyed old deposits and 
discovered rich new ones. One, led by A. 
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E. Fersman, found enormous deposits of 
apatite and nepheline and various metallic 
ores in the Kola Peninsula; the magnetite 
deposits of the Urals were re-examined 
and resurveyed by A. N. Zavaritsky, 1922- 
1927, and in 1925 P. I. Preobrazhensky 
and others found very large deposits of 
potash salts in the upper Kama region. 
Many other valuable deposits were brought 
to light during this period. 


Important landmarks in the study of ore 
deposits were the publication in 1926 of a 
book on the metallogenic epochs and prov- 
inces of Siberia by V. A. Obruchev; of an 
article on the classification of magmatic 
ore deposits by A. N. Zavaritzky; and of 
the first study of pegmatites by A. E. 
Fersman, which he followed by a much 
larger publication on the same subject in 
1931. The work on metallogenic epochs 
and provinces was followed up by S. S. 
Smirnov and Y. A. Bilibin and lead to a 
large scale survey of the U.S.S.R. for the 
purpose of the construction of special 
“metallogenetic maps.” Smirnov was alsc 
responsible for the discovery of important 
tin deposits in the Far East and for the 
study of hydrothermal deposits. The 
hydrothermal deposits were also discussed 
by V. A. Nikolaev and A. G. Betekhtin in 
a volume entitled “Fundamental Problems 
in the Study of Magmatogenic Ore De- 
posits,” edited by A. G. Betekhtin and 
published in 1953. This volume also con- 
tains valuable articles on colloidal solution 
in ore deposition by O. D. Levitzky, and 
a discussion of metasomatic processes by 
D. S. Korzhinsky who has also written 
much on the skarn ores. 

Much work has also been done on other 
mineral deposits. In the region of the so- 
called “Kursk magnetic anomalies” valu- 
able iron ores have been recently dis- 
covered and described, while chromite ores 
associated with the ultrabasic rocks in the 
Urals were studied by A. G. Betekhtin 
and P. M. Tatarinov. A great deal of at- 
tention was also paid to mineral deposits 
associated with the crust of weathering, 
such as clays, bauxites and iron ores, sedi- 
mentary ores of various kinds including 
salt deposits, which latter are discussed in 
a book by A. A. Ivanov, published in 1953. 

As regards coal, much work has been 
done on the old well known localities, like 
the Donetz and the Kuznetzk Basins, and 
also on more recently discovered deposits, 
such as those of Vorkuta, Karaganda, Tun- 
gusska, Yakutia, and on the brown coal 
deposits of the Far East, Urals and Geor- 
gia. The work on the chemistry and 
micropetrology of coal, which was origi- 
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nally carried out by M. D. Zalessky, was 
taken over by Y. A. Zhemchuzhnikov and 
a large number of other workers. The 
sedimentary environment of coal, its gene- 
sis and distribution in space and time were 
studied by M. M. Prigorovsky and P. T. 
Stepanov (Fuel, 1949, 28, 159). Petro- 
leum and natural gas reserves, well known 
to occur in the Caucasus, were discovered 
in many other places in the U.S.S.R., for 
example in the Ural-Volga region, nick- 
named the “Second Baku”. Work on pe- 
troleum and other bitumens has been car- 
ried out by a very large number of ge- 
ologists, including I. M. Gubkin, N. D. 
Zelinsky, N. B. Vassoevich and V. A. 
Uspensky. 

Engineering geology, including hydro- 
geology and soil mechanics, has been the 
subject of much research. Text books on 
engineering geology were published by 
F. P. Savarensky in 1939, and by O. A. 
Alekhin in 1953, on soil mechanics by V. 
A. Priklonsky, on the permanently frozen 
ground by M. I. Sumgin, on hydrochemis- 
try by O. A. Alekhin and on radio-hydro- 
geology by A. N. Tokarev and A. V. 
Shcherbakov. 


History OF GEOLOGY 


The modern period in the study of the 
history of geology in the U.S.S.R. began 
with the publication in 1921 of a book on 
the history of geology by A. P. Pavlov. 
This was followed in 1923 by a very full 
account of the progress of petrology in 
Russia by Loewinson-Lessing. Then in 
1931-1939 V. A. Obruchev published his 
detailed account of the geological investi- 
gations of Siberia. In 1936, going beyond 
the confines of the U.S.S.R., Loewinson- 
Lessing published his historical survey of 
petrology, the English translation of which 
appeared in 1954. Another great Russian 
geologist N. S. Shatsky also became in- 
terested in the history of geology and in 
1941 he published a most interesting book 
on the life and work of the great British 
geologist R. I. Murchison, who had done 
so much for the progress of geology in 
Russia. In 1949 D. P. Grigoriev and I. I. 
Shafranovsky published a book on famous 
Russian mineralogists. L. S. Davitashvili, 
in 1948 published a book on the history 
of evolutionary palaeontology from Darwin 
to our days, and A. V. Khabakov in 1950 
an essay on the history of geological pros- 
pecting in Russia, a subject which in 1956 
received much fuller treatment in a book 
by F. D. Bubleinikov. Finally V. V. 
Tikhomirov and V. E. Khain in 1956 pro- 
duced a “Short outline of the history of 

(Continued on page 38) 
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INDIAN TECHNICAL’ 
MANPOWER 


GEo-SCIENTISTS 

A large country with vast untapped 
mineral and other natural resources needs 
the services of a large contingent of 
geological and allied scientists. Most of 
India’s mineral resources are unexploited, 
and in many fields they are not fully sur- 
veyed. The quality of Indian minerals 
is known to be the best in a number of 
instances like iron ore, mica, coal and 
bauxite. Only in recent years have we 
come to know of the possible petroleum 
deposits in the various parts of the coun- 
try. A good deal of work has to be done 
on its prospecting. Uranium has opened 
yet another important and fruitful field of 
investigation. Prospecting of coal and lig- 
nite will have to continue for many years 
for the assessment of the exact extent of 
these power resources. It is needless to 
stress the importance of prospecting the 
mineral resources in India. Mineral output 
in 1956 valued at Rs. 125.5 crores ac- 
counted for 1.2% of the net national in- 
come of India. The possibilities are great 
in this direction, and the country’s well- 
being and industrial advancement chiefly 
depend upon the accelerated development 
programme of mineral resources. In the 
First Five Year Plan Rs. 1 crore was 
allocated for mineral development The 
allocation is Rs. 73 crores in the Second 
Plan. 

Large numbers of trained geologists and 
geophysicists are needed in a country of 
a million and a quarter square miles of 
land formation. Geo-scientists are needed 
not only for mineral prospecting, but also 
for other purposes like river development 
planning, deciding on location of dams, 
ground-water investigation, etc. We have 
probably only 1700 geologists of post- 
graduate qualification in the country, not 
all of whom are gainfully employed. This 
is a meagre resource in geological man- 
power. The annual out-turn of post- 
graduate geologists stands at about 150. 

Geophysics is a comparatively new 
subject introduced in the Indian Universi- 
ties. The statistics of the Education Minis- 
try indicate an annual output of 18-26 in 
the last few years. The total strength of 
geophysicists in the country may not ex- 
ceed 200. 


'A reprint of the articles Geo-Scientists and 
Geologists and Geophysicists appearing in Tech- 
nical Manpower, Bulletin of the National Regis- 
ter CSIR New Delhi, vol. I, no. 7, July 1959, 
published by K. Ray, the National Register, 
CSIR, Old Mill Road, New Delhi. 
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Useful geo-scientists cannot be produced 
merely by educating them through uni- 
versities. Field work is the key to suc- 
cess. For any long-term view, all the 
available forces must be fully utilized in 
the field immediately. There are also 
B.Sc. level persons with basic training 
in geology who would make practical 
geologists if they are given the oppor- 
tunity. 

In 1951, the U. S. A. had over 12,000 
geologists and 8,000 geophysicists. Gen- 
erally speaking, 40% of the professional 
or practicing geologists held post-graduate 
and 60% first graduate degrees. Nearly 
one-third of the geophysicists were of post- 
graduate qualification, and two-thirds held 
the first degree. By 1956, the strengths 
of geologists and geophysicists were esti- 
mated at about 15,000 and 10,000 respec- 
tively, giving a total of 25,000. At present 
the total may stand at about 30,000. 

India has about one geo-scientist for 
every 660 sq. miles of the country, while 
the U. S. A. has one for every 110 sq. 
miles. 

Russia’s training programme for geo- 
scientists appears to be substantially big- 
ger than that of the U. S. A. The Soviet 
institutions of higher education turned out 
11,000 geo-scientists in 1955, while Amer- 
ica produced about 4,00 in the same year. 

The rate at which geo-scientists are 
utilized in a country is an index of effec- 
tive planning of the industrial and stra- 
tegic materials. 

Geological survey and _ mineralogical 
prospecting are long and painstaking pro- 
cesses. Wider and more thorough investi- 
gations lead to better assessment and 
optimum operation of the resources. 

Shortage of geo-scientists will be felt 
for the execution of a more accelerated 
programme. It may, in that case, be neces- 
sary to find ways and means, not only to 
turn out more geologists and geophysicists, 
but also to make use of the personnel with 
training in Geography (over 5,000 with 
post-graduate degrees), a class of geo- 
scientists hitherto practically untapped for 
any useful field work. It appears that they 
can be judiciously attached to certain work 
where geologists need not be wasted, so 
that the entire team can be effectively 
strengthened. 


GEOLOGISTS AND GEOPHYSICISTS 


Nearly half of the country’s geologists and 

geophysicists of post-graduate level have 

been enrolled in the National Register in 

course of a year. The general break up 

of the registrants is as follows: 
(Continued on page 40) 
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COESITE CRATERS and 
SPACE GEOLOGY* 


W. T. Pecora** 


The term “Space Geology,” admittedly a hybrid term, has nevertheless 
received the sanction of current usage among geologists to signify the 
extension to extraterrestrial objects and domains of those concepts and 
techniques of study hitherto employed in geology, the study of the earth. 

The recent discovery of coesite, a high pressure polymorph of silica, at 
Meteor Crater, Ariz., reported in GeoTimes in the preceding issue (p. 37) 
and by Chao, Shoemaker, and Madsen in Science’ can be of great signifi- 
cance in recognizing impact craters on earth caused by meteoritic falls. 
Coesite had been known only as a dense form of silica synthesized in the 
laboratory; and a determined search for a natural occurrence was culmi- 
nated by its discovery in sheared Coconino sandstone by the U. S. Geological 


Survey in June of this year. 


EXPERIMENTAL DaTA 


Coesite was first made in 1953 by Dr. 
Loring Coes, Jr., in the laboratory of the 
Norton Company, Worcester, Mass. Work- 
ing systematically and without fanfare, 
Dr. Coes succeeded in synthesizing a great 
many complex mineral substances, among 
them a high density form of silica now 
known as coesite in his honor. He pro- 
duced this compound at pressures of about 
35 kilobars and in the temperature range 
of 500°-800° C. Those of us who heard 
Coes speak of his experimental results, or 
who visited his laboratory, were impressed 
with his humility and his dogged persist- 
ence in creating one mineral after another 
in his specially designed high pressure 
apparatus. 

MacDonald (2), working as a guest at 
U.C.L.A. in 1955, repeated Coes’ success 
in synthesizing coesite by using the high- 
pressure “squeezer” designed by Griggs. 
At the “Bush Conference” in the Fall of 
1955, MacDonald presented to members 
and guests of the Geophysical Laboratory 
a theoretical discussion of the quartz- 
coesite equilibrium and the possible exist- 


* Publication authorized by the Director, U.S. 
Geological Survey. 


** Geologist, U.S. Geological Survey. 
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ence of rocks at great depth in the crust 
that are chemically equivalent to granite 
or basalt but composed of denser mineral 
phases than, for example, those character- 
istic of rocks at shallower depth or at the 
surface. Led by this suggestion, perhaps, 
a general search for coesite in eclogitic 
rocks was made but without success. More 
recently, Dachille and Roy* of Pennsyl- 
vania State University and Boyd and 
England‘ of the Geophysical Laboratory 
synthesized coesite and redetermined the 
quartz-coesite equilibrium curve over a 
wide range of temperatures and pressures. 

From the accumulated evidence of the 
experimentalists, it seemed unlikely that 
coesite could form at anything but very 
great depths in the earth. It would be 
expected to invert to a less dense form of 
silica enroute to the surface in geologic 
time. 

Shock experiments on single crystals of 
quartz by De Carli and Jamieson ° failed to 
produce coesite at pressures of 380 kilobars 
(calculated) but changed the quartz to an 
isotropic substance having many of the 
properties of a glass. Passage of shock 
waves through substances can locally raise 
the pressure much higher than can be 
reached with present static load devices. 
Unfortunately shock wave pressures have 
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durations of milliseconds and the actual 
pressure cannot be measured directly but 
must be calculated. The mystery lies in the 
realization that if up to 380 kilobars under 
shock conditions in the laboratory coesite 
was not formed from quartz, how was it 
formed at Meteor Crater? Coesite was also 
looked for but not found in rocks at nuclear 
explosion craters and in specially designed 
laboratory experiments involving hyper- 
velocity impact, where high pressure shock 
waves were also generated. 


NATURAL OCCURRENCE 

Coesite, quartz, and fused silica glass co- 
exist in specimens of sheared, porous, Coco- 
nino sandstone at Meteor Crater. Coesite is 
concentrated on quartz grain boundaries 
and in fractures in quartz grains. If the 
composition of the glass (lechatelierite ) 
could be accurately determined, one could 
estimate the approximate minimum tem- 
perature necessary to sinter the rock. The 
pressure parameter, unfortunately, cannot 
be estimated from the equilibrium curves 
because if, as suggested by petrographic 
relations, the transformation of quartz to 
coesite preceded the wholesale sintering 
phenomenon, we are dealing with a shear 
phenomenon of very short duration fol- 
lowed by a peak in the thermal reaction. 
The very high pressures required to trans- 
form quartz to coesite (above 20 kilobars ) 
could thus have been induced at grain to 
grain contacts through the general action 
of a shearing force induced by severe 
shock. 

The abundance of coesite-bearing sand- 
stone fragments within the crater and as 
fall-out debris in the vicinity around the 
crater nevertheless points up the mechan- 
ics of transformation of quartz to coesite 
as a force of first order magnitude. If this 
force was imparted by the passage of a 
shock wave generated by the impact of a 
meteorite, the mineral transformation must 
still have been made in the matter of a 
fraction of a second. 

Shoemaker °® in his structural analysis of 
Meteor Crater made a special study of the 
“inverse stratigraphy” and fall-out debris 
in and around the crater. From his obser- 
vations he is convinced that the significant 
features are best explained by shock wave 
phenomena. Dietz’ reached a similar con- 
clusion to explain shatter cone structures 
produced in meteorite impact craters. Solu- 
tion of the mystery of coesite formation by 
shock involves reaction rate, duration and 
peak of the shock wave, secondary wave 
effects, temperature gradient, and brecci- 
ation phenomena. And faith! Intuitive 
reasoning will eventually find the key to the 
mystery that has stimulated timely research 
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Figure 1. Air photo of Meteor Crater (courtesy 
John S. Shelton, Claremont, California). 


Figure 2. View of the lunar crater Copernicus 
taken from the 100-inch telescope at Mount 
Wilson Observatory (courtesy Mount Wilson Ob- 
servatory). Copernicus is 56 miles in diameter, 
about 11,000 ft. deep and with a rim about 
3,300 ft. high. 


by Shoemaker, Chao, Dietz, and many 
others, 
AccCOUNT OF DISCOVERY 
About three years ago, E. M. Shoemaker 
of the U. S. Geological Survey remapped 
Meteor Crater in connection with his study 
of cryptovolcanic structures and nuclear 
explosion craters on behalf of the Atomic 
Energy Commission. During this study the 
Barringer Crater Company, owner of 
Meteor Crater, permitted his access into the 
pit, and acquisition of specimen material— 
a rare privilege. The similarity between 
nuclear explosion craters and Meteor 
Crater led Shoemaker to the development 
of his philosophy of impact mechanics that 
was presented as part of his doctor’s dis- 
sertation at Princeton University. 
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Figure 3. Experimental crater formed by hyper- 
velocity impact. Work undertaken under arrange- 
ment between the U. S. Geological Survey and 
the Ames Research Center of NASA. 





Figure 4. Typical specimens of coesite-bearing 
shocked Coconino sandstone from Meteor Crater, 
Ariz. E. C. T. Chao (left), E. M. Shoemaker 
(right). Note the “shear” openings nearly per- 
pendicular to the bedding of the specimens. 


In May 1960 one of Shoemaker’s speci- 
mens was sent to the Geological Survey 
Laboratory in Washington, D. C., where 
E. C. T. Chao made a detailed petrographic 
examination. He noted that in thin section 
the quartz grains were strongly sheared and 
imbedded in a fine-grained matrix which 
George Merrill in 1907 reported to be opal 
or some sort of silica glass. But Chao 
observed that the index of refraction of 
the matrix material was higher than that 
of the fragmented quartz. Suspecting either 
a most unusual glass or a mixture of very 
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fine grained minerals, he made a standard 
X-ray powder pattern film of the matrix 
material. Quartz lines were readily recog- 
nized on the film and the additional lines 
were identified as coesite—an exciting dis- 
covery, Ed Chao then proceeded to obtain 
the optical constants of the mineral as 
further evidence. 

To verify the identification and to cover 
all loopholes, Survey colleagues Brian 
Skinner, Joseph Fahey, and Harry Bastron 
then came through with able assistance. 
Skinner fortunately had, for comparison, 
a powder pattern he made some time ago 
of synthesized coesite obtained from F. R. 
Boyd. Brian immediately made and an- 
alyzed some diffractometer runs on the 
quartz-coesite mixture and, later, on the 
purified coesite, thus corroborating Chao’s 
original identification. Fahey employed his 
talents in chemically treating samples with 
HF to obtain a purified concentrate of 
coesite, which Bastron then analyzed spec- 
trochemically to report 99+ percent Si and 
less than one percent other cations. While 
these surgeons were slicing away, the news 
was telephoned to Shoemaker at Menlo 
Park, where he and Beth Madsen then 
identified coesite by X-ray study in other 
speciments of sheared Coconino sandstone 
collected from different parts of the crater. 
The telephone was used frequently by 
Chao and Skinner in discussing the discov- 
ery with Joe Boyd who, with Gordon Mac- 
Donald, later examined the sample material 
and the raw laboratory data during a visit 
to the Survey. 

As well as any other example, this ac- 
count illustrates the great importance of 
the X-ray and telephone to modern min- 
eralogists. Like Merrill’s original specimens 
in the U. S. National Museum, coesite- 
bearing Coconino sandstone from Meteor 
Crater probably can now be unearthed in 
many museum collections throughout the 
world. 


It is a legend among the Hopi Indians 
that one of their gods descended from 
space in fiery grandeur to rest beneath the 
ground at the site of Meteor Crater. Rock 
flour (finely powdered white silica) was 
gathered by them at the crater and used 
in their ceremonies. Thus the Indians, long 
before geologists, were the first collectors 
of coesite. 


DIAMONDs AT METEOR CRATER 


A. E. Foote in 1891 reported the occur- 
rence of fine-grained diamonds in iron 
meteorites found in this region. Lipschutz 
and Anders,® University of Chicago, as a 
result of their study of diamond-bearing 
meteorites, supported H. H. Nininger’s 
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contention that the diamonds near Canyon 
Diablo were formed in the meteorites by a 
shock wave upon impact with the Earth 
rather than in a parent lunar or planetary 
body that later disintegrated. They cite 
metallographic evidence to show that these 
iron meteorites were reheated to about 
950° C. for 1 to 5 seconds after they had 
attained their present, small size. 
Sintered coesite-bearing rock at Meteor 
Crater would indicate a temperature maxi- 
mum probably in excess of 1,000° C. with 
a pressure minimum probably in excess of 
20 kilobars. The conditions attending coe- 
site formation support the hypothesis of 
Nininger and Lipschutz and Anders, 


IMPACT METAMORPHISM 


The formation of coesite and diamond 
through meteoritic impact leads us into 
the broader concept of “impact meta- 
morphism.” Perhaps dense phases of other 
minerals will also come to light in a 
restudy of this and other impact craters. 
It seems a sure bet that coesite will be 
identified at other crater localities in 
quartzose rocks. The question that con- 
fronts us is whether or not coesite will 
prove to be an “index mineral” only of 
impact craters because of the pressure- 
temperature requirements. One might ex- 
pect yet to find coesite in fault zones or 
other deformed rocks that suffered repeated 
shearing. This is the task of the field geol- 
ogist, certainly, but not without the min- 
eralogist as his hand maiden. 


LuNAR CRATERS 


The investigations by Shoemaker and by 
Dietz have rekindled interest in the belief 
that some prominent lunar craters may well 
be craters induced by falls of meteorites 
many times larger than that which occurred 
at Meteor Crater, Ariz. The photogeologic 
map of Copernicus (displayed at Copen- 
hagen) by Shoemaker and Hackman illus- 
trates features now recognized in impact 
craters, Experiments on _hypervelocity 
cratering by scientists of the Ames Re- 
search Center of the National Aeronautics 
and Space Agency in collaboration with 
Survey scientists have been started in an 
attempt to explore this phenomenon and to 
provide necessary data for more precise 
formulation of mechanics of cratering by 
impact. If some lunar craters are indeed 
impact craters, and are formed in rocks 
containing free silica, then coesite and other 
dense mineral phases may well have formed 
on the moon. 

Craters on the earth formed by meteor- 
ites hitting this planet at high velocity 
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Figure 5. Naturally fused sample of Coconino 
sandstone from Meteor Crater, Ariz., containing 
large amounts of silica glass (lechatelierite). 


involve a geologic process heretofore little 
known. In addition to the land form pro- 
duced we have much to explore in the 
areas of rock deformation and impact 
metamorphism. Many circular depressions 
of uncertain or of stated volcanic origin on 
earth will yet prove to be impact craters. 
It is encouraging and reassuring to state 
that space geology, therefore, really begins 
at home on earth. 


RIESKESSEL CALDERA 


During revision of this manuscript for 
GeoTimes Ed Chao received in the mail 
specimens of “suevite” (pumaceous tuff) 
and “shocked” granite astutely collected by 
Gene Shoemaker near the rim of the 
Rieskessel caldera in Bavaria, Germany—a 
depression many times larger than Meteor 
Crater. Coesite was identified in the speci- 
ment by Chao. The geologic features of the 
Rieskessel caldera, whose floor measures 
13 by 15 miles across, are summarized by 
Williams,® Bucher,” and Dietz." If coesite 
indeed proves to be an index mineral spe- 
cific to impact craters, rather than of shock- 
shear origin of whatever energy source, the 
startling coesite discovery at Rieskessel has 
great significance. Rubble on the floor of 
the Ries Plain is overlain by lake sediments 
of late Miocene age. This, then, the second 
of the “coesite craters” known, would be 
the first recorded in the pre-Pleistocene 
record. Perhaps the Shoemaker-Chao com- 
bination will reveal other coesite craters. 
We hope that geologists the world over are 
also stimulated to look for coesite and thus 
increase our knowledge of impact craters 
on planet Earth. 

(Continued on page 32) 
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SCIENCE MANUSCRIPTS 


a report by 
F. M. Fryxell 


A CONFERENCE ON SCIENCE MANU- 
scripts, held at Washington, D. C., on 
May 5 and 6, was attended by more than 
fifty representatives of major scientific 
societies and other interested organizations 
in this country. Sponsored by the History 
of Science Society, this Conference was 
made possible by a grant from the Na- 
tional Science Foundation, The American 
Geological Institute was represented by 
the writer. 

The two-day program, arranged by an 
Organizing Committee headed by Nathan 
Reingold of the Library of Congress, in- 
cluded prepared papers, comments on 
these papers, and open discussion. The 
general topics considered were: “Presenta- 
tion of the Problem,” “Case Histories of 
Research Experience,” “Role of the Archi- 
vist in the Preservation of Scientific Rec- 
ords,” “What Shall We Save?” and “Solu- 
tions and Activities.” Proceedings of the 
Conference are to be published by the 
National Science Foundation. 

Program participants included Chauncey 
D. Leake, President of the American Asso- 
ciation for the Advancement of Science; 
Henry E. Guerlac, President of the History 
of Science Society; Oliver W. Holmes, of 
the National Archives; Luther Evans, of 
the Brookings Institution; Robert P. Mult- 
hauf, of the Smithsonian Institution; 
Richard H. Shryock, of the American 
Philosophical Society; Hugh Odishaw, of 
the United States National Commission 
for the International Geophysical Year; 
A. Hunter Dupree, of the University of 
California; H. Bentley Glass, of Johns 
Hopkins University; and a number of 
other distinguished speakers. 

It was generally agreed that there is 
a great need in this country for making 
a comprehensive inventory of the existing 
manuscript collections relating to the his- 
tory of science; also that there is an 
urgent necessity for initiating a country- 
wide, uniform program, having for its 
purpose the preservation of contemporary 
science manuscripts, both for the use of 
historians of science and to give scientists 
themselves a background against which 
they can view, in proper historical con- 
text, their own increasingly complex and 
expanding problems. The preservation of 
records, it was emphasized, is important 
not only at the top echelons of science, 
among the academicians and award win- 
ners, but also throughout the rank and 
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file of scientists, for example among local 
practitioners, workers in government and 
industry, and educators. 


Establishment of an “Archives of 
American Science” was a suggested solu- 
tion, but one that did not meet with 
general favor. However, some advocated 
creation of a centralized Commission, 
which might supervise whatever program 
is finally adopted. It was generally felt 
that the many archives already function- 
ing—in colleges and _ universities, state 
and federal agencies, scientific societies 
and academies, corporations, and other 
organizations—could to a large extent meet 
the demands of the situation. A continu- 
ing, long-range program, such as_ that 
contemplated, envisioned the creation of 
additional archives where needed, and the 
aiding of depositories, old and new, with 
professional counsel and, so far as pos- 
sible, material aid, It was agreed that the 
depositories could benefit greatly from 
the cumulative experience of organizations 
which have long dealt with archival prob- 
lems, such as the Library of Congress, 
the National Archives, and the Society 
of American Archivists. A major aspect 
of the program would be the alerting of 
scientists, in all fields and throughout 
the country, to the importance of pre- 
serving significant science manuscripts— 
correspondence, administrative records, 
diaries and daybooks, maps, photographs, 
records of experiments, and other simi- 
larly pertinent documents—and providing 
for their proper disposition. 


At the final session, it was resolved to 
perpetuate the Conference as an ad hoc 
organization until December, when it 
could convene in connection with the 
Annual Meeting of the American Associa- 
tion for the Advancement of Science, at 
New York City. The Organizing Com- 
mittee was instructed to formulate a 
statement embodying the policies and 
procedures which had received favorable 
consideration in the course of the Con- 
ference, and to present this at the De- 
cember meeting for further discussion. 
After adoption in final form, this state- 
ment will, presumably, be distributed to 
participating scientific organizations, which 
in turn can transmit it to their member 
societies and, through them, to the indi- 
vidual scientists. It is hoped that in this 
way helpful information and guidance 
will reach all organizations and persons 
concerned in any way with the preserva- 
tion and use of science manuscripts. 


It is self-evident that the program which 
this Conference has undertaken should 
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Above: DR. C. J. STUBBLEFIELD became the 


new director of the Geological Survey of Great 
Britain on August 1. He succeeds SIR WILLIAM 
PUGH who recently retired. 


Below: DR. STEVENSON BUCHAN becomes the 


assistant director. Dr. Buchan visited in the 


United States during the past academic year 
on a lecture tour as a participant in the AGI 
Visiting International Scientist Program. 








prove to be of great interest and signifi- 
cance to geologists. Those who have 
been concerned with the history of geol- 
ogy are particularly aware of how un- 
satisfactory are the present practices, for 
the most part, as regards the systematic 
preservation of the source materials with 
which they must work. The measures dis- 
cussed at the Conference should lead to 
far-reaching improvements, among geol- 
ogists as well as among their colleagues 
in other fields of science. 
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INDIAN OCEAN 
EXPEDITION 


The July-August issue of GEOTIMEs car- 
ried an article on the International Indian 
Ocean Expedition. Like the recent Inter- 
natitonal Geophysical Year, the Interna- 
tional Indian Ocean Expedition will incor- 
porate a many-sided scientific attack on a 
single area of interest under the leadership 
of a special committee of the International 
Council of Scientific Unions, a nongovern- 
mental organization with headquarters in 
The Hague. Scientific responsibility for 
United States participation will be borne 
by the National Academy of Sciences—Na- 
tional Research Council, national repre- 
sentative to the International Council. 


Acting upon the recommendation of the 
Federal Council for Science and Tech- 
nology and the Special Assistant to the 
President for Science and Technology, the 
President approved a plan calling for key 
contributions by the Department of the 
Navy and the National Science Founda- 
tion. The Navy will make available 
oceanographic ships sponsored by the 
Navy and operated by leading United 
States oceanographic institutions. The 
Foundation will be responsible for plan- 
ning and coordinating Federal support for 
United States participation in the program 
including the provision of financial support. 


Responsibility for planning the scientific 
content of the United States program has 
been assigned by the Academy-Research 
Council to its Committee on Oceanography. 
The Committee has expressed the hope 
that the Expedition, in addition to its 
anticipated contributions to fundamental 
knowledge, will afford unusual benefits to 
the heavily populated, protein-deficient 
nations on the ocean’s perimeter, both in 
terms of increased fish harvests and in the 
further training of local scientists and 
technologists in the techniques of oceano- 
graphic research. 

The Expedition’s peak activity is ex- 
pected to occur during 1962 and 1963 
when ships and scientific personnel from 
well over a dozen nations will be conduct- 
ing basic research in physical and chemical 
oceanography, meteorology, marine bi- 
ology, geophysics, and submarine geology. 

Very little is known of the bottom to- 
pography and the geologic structure under- 
lying the Indian Ocean, so that marine 
geological and geophysical observations 
will have an important place in the Indian 
Ocean Expedition. Old soundings de- 
lineate major structural components com- 
parable to those of the Pacific and the 
Atlantic: trenches, undersea mountain 
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ranges, a mid-ocean swell, and possibly 
fracture zones. The arrangement of these 
components and their relationship to the 
structures of the bordering continents are 
markedly different in the Pacific and At- 
lantic. Is the Indian Ocean a Pacific or 
an Atlantic type ocean? Precise modern 
soundings, in addition to clarifying this is- 
sue, will be of immediate use in providing 
a base map for all the other studies and 
data necessary for navigational charts, and 
it is even possible that they may uncover 
rich shallow-water fisheries at considerable 
distances from shore. Integrated geo- 
physical studies—of the areal pattern of 
heat flowing from beneath the crust, the 
gravity field, the crustal thickness, and 
magnetic characteristics of oceanic and 
border areas—will certainly furnish basic 
information for the problems of ocean and 
continent development. 

Intensive coring, dredging, and bottom 
photography will yield data on processes 
of sedimentation, productivity, climatic, 
and magnetic changes during the last sev- 
eral millions of. years and the distribution 
of potential ores of manganese, nickel, and 
cobalt in managanese nodules. 





Summer Institutes in 
the Earth Sciences 


Explosive is the word used to describe 
the population growth of the world. Ex- 
plosive can also be employed to describe 
the growth and interest in earth sciences 
as a junior-senior high school science 
subject. 

Explosive can further be applied to the 
interest of school science teachers in ac- 
quiring more background in the earth 
sciences to meet this new trend in science 
education. 

Nearly 6200 junior and senior high 
school science teachers from all corners of 
the United States applied for participation 
in the institutes in earth science being 
sponsored by 12 colleges and universities 
during the present summer with the aid 
of grants from the National Science Foun- 
dation, Of the 6200 applying only about 
400 teachers were selected for the 12 
earth science institutes. In all, the NSF 
is supporting 380 summer institutes in 
science and math this year. 

There is strong likelihood that the 
number of earth science institutes given 
NSF support will be increased in 1961 due 
to the obvious demand by teachers to 
improve their competence in these areas 
of science. Earth science institutes for 
high school science teachers in 1961 were 
expected to have available the Geology 
99 
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NUCLEAR WEAPONS TEST 
BAN REPORT 
The Advanced Research Projects Agency 
(ARPA) in the Department of Defense and 
the Atomic Energy Commission are vigor- 
ously pursuing a research and development 
program (VELA) designed to increase 
understanding of the complex technical 
problems associated with a moratorium on 
nuclear tests. The ARPA-AEC Joint Com- 
mittee on Atomic Energy has just released 
a 1,400 page report on “Technical Aspects 
of Detection and Inspection Controls of a 
Nuclear Weapons Test Ban” based on hear- 
ings held April 19-22, 1960. This report, a 
copy of which may be obtained from your 
Congressman, includes: 
a. Technical Conclusions of the 1958 
Geneva Conference of Experts. 
b. Results of Technical Working Group 
II (Detection of Underground Explo- 


sions ). 

c. Berkner Panel Report on Seismic Im- 
provement. 

d. Discussion of Geneva Type Interna- 
tional Control System with 1960 
State-of-the-Art. 

e. Capabilities of Monitoring Nuclear 


Tests During a Moratorium. 

f. RAND Report on The Decoupling 
Phenomena. 

g. Procedures and Techniques of On- 
Site Inspection. 

h. Seismic Measurments of Large Explo- 


sions. 

i. Highlights of the Department of De- 
fense Seismic Research Program, 
1948-1960. 


j. Planned U.S. R&D Program for Im- 
proving Detection of Underground 
Detonations, 

k. Results of the COWBOY Explosion 
Series. 

One of ARPA’s principal objectives is to 
increase rapidly over the forthcoming two 
years the understanding of complex techni- 
cal problems associated with detection and 
identification of underground nuclear tests. 
To this end, ARPA welcomes unsolicited 
proposals that bear on solutions of this 
problem. Information on how such pro- 
posals might be prepared and submitted 
may be obtained by writing to Advanced 





Research Projects Agency, Washington 
25, D. C. 
and Related Sciences Sourcebook de- 


veloped by the Duluth Conference which 
was sponsored jointly by AGI and the 
University of Minnesota, Duluth during 
the summer of 1959. The sourcebook will 
be published by a major publisher of 
school text and reference books. 
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KILAUEA IKI STILL 
UNDER OBSERVATION 


The slowly cooling pond of molten lava 
in Kilauea Iki is providing Geological Sur- 
vey scientists at the Hawaiian Volcano 
Observatory with a wealth of new data 
for their long-range studies, the Depart- 
ment of the Interior announced today. 


A crust thick enough and cool enough 
to walk on has formed over the 2,500-foot 
diameter 365-foot deep lava pond follow- 
ing the November-December activity in 
Kilauea Iki crater. According to Jack 
Murata, scientist in charge, the entire 
Observatory staff is involved in explora- 
tory work on it and under way are a 
series of geological, geophysical and geo- 
chemical experiments aimed at making the 
most of opportunities rarely available for 
study anywhere in the world. 

By the end of April a hole 74-feet deep 
had been put down into the crust with 
a small electric drill and a carbide-tipped 
bit. At that time the crust had solidified 
to a depth of about 10 feet and could be 
walked on freely. However the tempera- 
ture at a depth of two feet was about 
500° Fahrenheit. At four feet it was 
about 940° F., at six feet, 1250° and at 
7% feet, 1400°, indicating a variation of 
about 210° F. per foot. The hole has 
since been deepened to 12% feet by re- 
peated cooling with water and drilling. 
Maximum temperature at the bottom is 
1685° F., and a red glow is visible toward 
the bottom. 

With the improvised equipment it is 
not possible to drill any deeper for the 
carbide-tipped masonry drill disintegrates 
at this high temperature. But it is quite 
apparent that molten lava must be only a 
few feet farther down. 

A rain gauge was installed at the hole 
and it was found that temperatures in the 
uppermost three feet of the hole are 
markedly affected by rainfall. A second 
hole six feet deep was drilled for compari- 
son. Other scientists, from the University 
of California at Los Angeles, are expected 
soon to accomplish additional drilling in 
Kilauea Iki using much more elaborate 
equipment. 

Meanwhile, a geophysical team consist- 
ing of Jerry P. Eaton, Harold L. Krivoy, 
Burton J. Loucks, John L. Forbes, Akiro 
Yamamoto and William H. Francis, have 
continued making tilt measurements 
throughout the network of stations estab- 
lished in the vicinity. The measurements 
showed that between January 21 and 
April 1 subsidence of the summit in the 
vicinity of Halemaumau had attained the 
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astonishing total of five feet. During the 
month of April, according to Jerry Eaton, 
“subsidence continued at a moderate rate.” 

Gravity measurements by Krivoy show 
an apparent correlation with filling and 
emptying of magma chambers beneath 
the summit. 

Geochemists Wayne U. Ault and George 
Kojima experimented with methods of 
sampling gases which would maintain the 
same relative amounts of the components 
in equilibrium at the higher temperatures, 
In the course of this work they found that 
water plays an important role in the speed 
of the reaction between hydrogen sulfide 
and sulfur dioxide to form sulfur and 
water. In a wet sample the reaction pro- 
ceeds rapidly to completion, but in a dry 
sample the reactants persist for about a 
day. How useful this discovery will prove 
to be in the over-all long-term vulcanism 
studies, is yet to be determined. 





Ewing Awarded Petroleum 
Research Grant 


The Petroleum Research Fund of the 
American Chemical Society recently an- 
nounced a grant in the amount of $50,000 
to Professor W. Maurice Ewing (GEo- 
Tmes, April 1960), Director of the La- 
mont Geological Observatory. The grant 
was unsolicited and is unrestricted in 
recognition of outstanding contributions of 
the Columbia University research team in 
basic research in the petroleum field. It 
is stipulated that the grant can be used 
for any purpose during a period of six 
years for aid in the pursuit of imaginative 
research in any field of pure science which 
may afford a basis for subsequent research 
directly connected with the petroleum 
field. 

The Petroleum Research Fund is cur- 
rently supporting over 350 research proj- 
ects including the following which are 
geologically oriented: 

J. K. Osmond, Florida State Univ., Fluvial 

Sediment Dating 
W. S. Fyfe, Univ. of Cal. (Berkeley), 

Mineral Systems 
Earl Ingerson, Univ. of Texas, Translation 

of Russian Book on Dolomites 
J. V. Smith, Penna. State Univ., Chemistry 

of Zeolites 
R. D. Russell, Univ. of British Columbia, 

Earth’s Crust Minerals 
G. J. Wasserburg, Calif. Inst. of Tech., 

Helium-Argon Ratio 
D. M. Henderson, Univ. of Illinois, Ancient 

Sediments 
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Sam Houston Area Council scout executives 
Eldon Sehnert (left) and Minor Huffman (center) 
pose with geologist Bill Todd-Brown (right) 
at El Rancho Cima. 


In the late fall of 1959, there was a 
notice in the Houston Geological Society 
bulletin asking for volunteer geologists to 
aid in a Boy Scout Program. Mr. George 
Dickinson was the chairman of that com- 
mittee and was the primary initiating 
force for the organization and direction of 
what was to become a monumental under- 
taking. | 

Response to the Bulletin appeal resulted 
in a meeting on December 2, 1959, of ap- 
proximately 15 geologists, a professional 
Scouter, Mr. Eldon Sehnert, and other 
members of Mr. Dickinson’s committee. 
The function of this first meeting was pri- 
marily organization. Certain individuals 
were asked to investigate the availability 
of rock, fossil and mineral specimens. Other 
individuals were asked to investigate mo- 
tion pictures and slides that would assist 
in acquainting Boy Scouts in the rudiments 
of geology. It was also asked that each 
individual present give some thought to 
possible programs and a climaxing field 
trip. All endeavors primarily aimed to- 
wards two goals. Those goals were for a 
professional society to give of its time and 
resources to assist a group of Boy Scouts 
in becoming acquainted with the field of 
geology and its possibilities as a profes- 
sion, and to aid those interested parties 
that may be desirous of obtaining the 
geology merit badge. 


A tentative policy was decided upon at 
the next meeting which was held two 
weeks later. Since the Houston district 
covered such a large land area, it was 
divided into four parts, with a chairman 
and team of geologists for each. These 
teams were to meet in specified auditori- 
ums for five or six weekly meetings, de- 
pending upon their program and attend- 
ance, to present lectures, slides, movies, or 
whatever other educational aid they might 
desire to achieve their purposes. 
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Houston Geological Society’s 


Boy Scout 
Acquaintance 
Program 


by 


Wo. E. Topp-Brown 


Certain latitudes were permitted each 
team in the number of meetings and the 
subjects of each. The author was chair- 
man of one of these teams and it is be- 
lieved that the program followed by that 
particular team would be fairly representa- 
tive and is offered here for exemplary pur- 
poses. The first lecture was held on Jan- 
uary 28, 1960. The expected attendance 
was from 30 to 50 boys. The actual at- 
tendance was in excess of 110 boys plus 
some uncounted adults, The next five 
meetings were held in a larger auditorium 
as a result of the unanticipated large at- 
tendance. One of the other teams antici- 
pated possibly 75 boys and had over 200 
present. It is extremely difficult to judge 
the attendance in a venture such as this, 
but in this instance it was gratifying to 
be in error. 


Wuat Is GEOLOGY 


For the team being used here as an 
example, the program consisted of six 
meetings. The first meeting was a short 
introductory lecture on “What is Geology” 
with a motion picture to illustrate part of 
the lecture and a concluding five minute 
presentation outlining the next meeting. 
After each of the six sessions, there was 
a thirty minute question and answer 
period. At these question and answer 
periods the audience was divided into 
groups, depending upon the number of 
team geologists present. Thus, more ques- 
tions were permitted to be asked and an- 
swered than if it had been handled on 
the basis of the lecturer alone responding 
to the group as a whoie. It should be 
noted that often these question and answer 
periods ran over the thirty minutes allotted 
and in some instances continued into the 
street or drug store following the meet- 
ings. The questions were not confined 
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THIS IS THE STORY 


Geologist leader of the Houston Society gets 
in a few licks with a group of interested scouts. 
Note the skeptical look on the face of the boy 
with the striped shirt—could there be another 
hypothesis? 





solely to the subject material, and oft 
times centered around a box of bones dug 
up by one of the boys, minerals collected 
by other boys, or some topic currently in 
the news, being related to earth science as 
a whole, however remotely. 

The second lecture was on igneous and 
metamorphic rocks and minerals. During 
the lecture, hand specimens were passed 
through the audience. Oft times these 
specimens would shrink considerably dur- 
ing their pass through the audience. This 
was probably due to droppage or spalling. 
Displays were arranged at the back of the 
auditorium to supplement the lecture. 
Again, the same pattern was followed in 
the meeting in that there was a five 
minute preparatory talk for the following 
week’s subject and the usual question and 
answer period. 

The remaining meetings were carried 
out in the same manner and covered the 
following topics, The third was on erosion, 
sedimentary rocks and minerals. The 
fourth was on structure, mountains and 
land forms. The fifth was on earth his- 
tory with a film and fossils galore. It was 
the observation of most geologists that to 





AN EMBRYO CAREER GEOLOGIST? 
This scout is concentrating on his fossil collect- 
ing, geology pick in hand. 
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SLOWI—MEN WORKING! 


Geology-minded scouts looking for fossils swarm 
over a Mississippian outcrop near Marble Falls, 
Texas. 





NOSE BAG LUNCHES? NO—ROCK! 


Sample bags were in evidence as the scouts 
visited a granite quarry at Town Mountain. 


es 





the boys the most interesting part of the 
lecture series and of the field trip that 
followed later had to do with fossils. The 
sixth and concluding meeting was on eco- 
nomic geology with a film and instructions 
for the field trip. At this sixth meeting, 
the boys were given the necessary papers 
for registration and parental consent and 
were instructed that the field trip attend- 
ance would be limited and would be 
based on their attendance at the lectures 
and on a first come-first served basis. The 
local Boy Scout headquarters in Houston 
handled the physical registration of the 
boys as well as the overnight housing and 
food for the field trip. 


ScouTS IN THE FIELD 


A preliminary field trip was held on 
February 28 and 29 and attended by 20 
people to choose the routes and stops and 
to prepare the guidebooks and maps. It 
was decided to break the group into three 
sections on the trip the boys were to take 
and to use opposite directions of travel 
for the largest sections thereby increasing 
the safety at road cuts and reducing the 
number of people present at any one out- 
crop at a given time. Section “A,” under 
the direction of the author, consisted of 
three chartered buses, nine geologists, 
seven adult scout leaders, and approxi- 
mately 110 Boy Scouts. This section left 
Houston, Friday afternoon, April 1, and 
proceeded to Bergstrom Air Force base to 
spend the first night. Saturday morning, 
Section “A” had breakfast at the Air Base 
and proceeded then through the Central 
Texas mineral region where outcrops of 
igneous, metomorphic and _ sedimentary 
rocks were visited, as well as various land 
forms were observed. Each bus was 
equipped with a public address system 
thereby permitting a running commentarv 
to be made to aid in following the guide- 
books and to acquaint the boys with what 
would be seen or visited next. 

Section “A” passed Section “B” at mid- 
day and continued on to spend Saturday 
night at El Rancho Cima, a Boy Scout 
camp near San Marcos, Texas. Section 
“A” spent Sunday morning, after chapel, 
in collecting fossils on the ranch grounds 
and then returned to Houston early Sun- 
day evening. 

Section “B,” under the direction of Dr. 
Robert Greenwood, followed the same 
route as Section “A,” only in reverse. Sec- 
tion “B” left on Friday evening and spent 
the first night at El Rancho Cima and the 
second night at Bergstrom Air Force Base. 
Section “B” consisted of a like number of 
boys and personnel as Section “A” and 
arrived in Houston Sunday evening. 
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Section “C,” under the direction of Pete 
Rose, left Houston at 5:00 A.M., on Sat- 
urday morning and followed the same 
route as Section “A” with approximately 
an hour’s separation at the outcrops. Sec- 
tion “C” consisted of one bus, three geolo- 
gists, two scout leaders, and approximately 
36 Boy Scouts. Section “C” spent Satur- 
day night at El Rancho Cima along with 
Section “A.” 


Because of the expense involved in 
chartering the buses, the overnight stop at 
Bergstrom Air Force Base and the food 
required, the boys were asked to pay a 
flat fee of $8.00 each. The balance of the 
money required was raised by solicitations 
on the part of the geologists participating 
from various companies and _ individuals. 
Approximately $1,000 was contributed from 
the Houston Geological Society’s aca- 
demic fund. This fund is maintained pri- 
marily by income from the Society’s pub- 
lications and from interests on investments. 

To list all the persons connected with 
this venture would be formidable. Suffice 
it to say that there were 45 members of 
the Houston Geological Society directly 
involved in lectures and field trips. There 
were uncounted company personnel pre- 
paring samples, maps, slides and research. 
Major and _ individual producing, geo- 
physical, service and pipeline companies 
supplied automobiles, phones, office equip- 
ment and money. The Boy Scout Officials 
and Scout Leaders arranged for safety, 
box lunches, dinners and quarters for all 
present. The Houston Geological Society, 
various companies, and individuals con- 
tributed cash in the amount of $1,925.00 
to help defray expenses on the field trip 
so that the boys could have five meals, 
two night’s lodging, and a 560 mile trip 
for the total of $8.00 cost to each of them. 

It was a monumental undertaking in 
that the attendance at the lectures far 
exceeded the number anticipated. The 
work involved was tremendous, but the 
results were extremely gratifying. At the 
present time there is some discussion of a 
request that the program be repeated 
next year in two parts: one for the Boy 
Scouts and the other for the Girl Scouts. 
There has been a notable increase in the 
number of geology merit badges awarded 
in the Houston district, and the inquiries 
by those attending the lectures and field 
trips as to colleges and training facilities 
with respect to geology is extremely en- 
couraging. It is the belief of those people 
involved that the purposes set out were 
recognized and this in itself is induce- 
ment enough to welcome the opportunity 
of a repeat performance. 
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Department of Geology, Ohio State University 


Having been quietly minding its aca- 
demic business for some 65 years, the de- 
partment of geology whence this column 
emanates finally decided to take a modest 
little flyer in PR. (As of course you know, 
PR is Public Relations.) So, on a Satur- 
day in May, we threw open the portals 
of Orton Hall and were hosts to 54 gen- 
eral-science teachers from the Columbus 
public schools. . . . The group assembled 
in a classroom, where they received a 
word of welcome and were shown a series 
of slides, with explanatory remarks, on 
“What Geologists Do.” These slides, con- 
tributed by staff members, showed geolo- 
gists on the outcrop, using the alidade, rid- 
ing a Jeep, collecting fossils, down a hole 
in a glacier, and so on, There followed a 
13-minute sound film, “Continental Gla- 
ciers,” which was produced a few years 
ago by Dick Goldthwait. . . . The teach- 
ers were then free to visit as they wished. 
Coffee was provided in the department 
library, along with a large number of free 
publications and maps which were avidly 
snapped up. The Ohio Geological Survey 
had an elaborate exhibit of maps and pub- 
lications, with staff to answer questions 
and make sales. Air photos and stereo- 
scopes were on hand, and received startled 
and delighted attention by a number of 
customers. .. . In the museum, the teach- 
ers peered at thin sections through a 
petrographic microscope and at micro- 
fossils through a binocular; heard Howard 
Pincus explain the mysteries of oscillo- 
scope, geophones, and gravity meter; and 
goggled at an exhibit of rock specimens, 
photos, and equipment from Antarctica. 
... A few teachers went on a local field 
trip in the afternoon, but more attended 
a rock-and-mineral identification labora- 
tory, They were allowed a modest col- 
lection of specimens that could be taken 
home. . . . The net result was almost 
unanimous approval by the teachers. (One 
complained because the film on glaciers 
went so fast she couldn’t take notes.) 
They liked best the exhibits, free litera- 
ture, and informal visits with the staff. 
Several expressed thanks for being ac- 
cepted as co-workers rather than being 
talked down to. We plan future Open 
Houses, and we believe they will be well 
received. 
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SECOND YEAR 


INTERNATIONAL 
GEOLOGY 
REVIEW 
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American Geological Institute 


Contains the latest geologic 
research 


Translated from the Russian, 
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guages 


Covers all disciplines of ge- 
ology 


Offers new information 


Offers new concepts of think- 
ing on geologic problems 


Subscription rates 
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and others $55 per year. 


Foreign postage 


Canada and Mexico no addi- 
tional charge. Postal Union 
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All others add $1,00 per year. 
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American Geological 
Institute 


2101 Constitution Avenue, N.W. 


Washington 25, D. C. 
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THE BERINGER CASE 


Joun E. SANDERS ?* 


During my visit to the University of Bonn, Germany, in May, 1954, Pro- 
fessor Roland Brinkmann showed me a copy of the famous book, Litho- 
graphiae Wirceburgensis, by Johannes Bartholomew Adam Beringer (1726), 
as well as specimens of the Wiirzburg figured stones (Liigenstein) which 
formed the subject of this treatise. In response to my inquiry concerning 
the version of this case presented to German geology students, Professor 
Brinkmann replied in a vein quite at variance to the story I had learned in 
elementary geology in the United States.” 


As I learned the story, Beringer is cited 
as an example of the quaint views earlier 
scholars held on fossils. He is portrayed as 
having fallen victim to a hoax allegedly 
perpetrated by his students. Beringer is 
held to have collected the figured stones 
in the field and to have considered them 
to be fossils. After amassing a considerable 
number of these objects, which portrayed 
insects, birds, sea horses, frogs, astronomi- 
cal bodies, and the like, he wrote a book, 
Lithographiae Wirceburgensis (1726), de- 
scribing and figuring them. After publica- 
tion, the frightened students are presumed 
to have disenchanted Beringer by allowing 
him to discover the prank after they 
“planted” stones containing Hebrew char- 
acters and one containing his own name. 

Aside from the other embellishments 
concerning his later actions, this version of 
the story concerns two points: 1) Bering- 
er’s students prepared and distributed the 
figured stones where Beringer would find 
them on field trips, and 2) Beringer 
thought the figured stones were fossils. 

Kirchner questions both these points. As 
his paper is unknown in this country, the 
following summary of its findings is pre- 


1JoHN E. SANDERS, Assistant Professor of 
Geology, Yale University, New Haven, Conn. 

21 have tried to trace the origin of this ver- 
sion of the Beringer story; it seems to have first 
appeared in the literature in Zittel’s History 
of Geology and Paleontology. No reference to 
the source of this yarn is given in Zittel (not 
even in the original German edition; the English 
translation lacks most of the references Zittel 
used in the German edition). Both Geikie in 
his Founders of Geology and Adams in his 
Birth and Development of the Geological Sciences 
essentially promulgate the Zittel version, slightly 
embellished. ough Adams consulted at least 
some parts of Beringer’s book of 1726, neither 
Geikie nor Adams acknowledged his source of 
the story, a feature shared by elementary 
geology textbooks which include an account of 
Beringer. When he heard my account he men- 
tioned that other facts had been uncovered 
which forced a reinterpretation of this view of 
Beringer. At the time, Professor Brinkmann 
could not recall the citation to the paper in 
which the new evidence was discussed, but I 
have since found it incidental to other work. 
It is: Kirchner, Heinrich, 1935, The Wiirsburg 
“false-stones” in the light of a new archival dis- 
covery: Deutsch, Geol. Gesell., Zeitschr., v. 87, 
p. 607-615, with one plate (30), showing 5 
original specimens figured by Beringer. 
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sented here, even though the paper is 23 
years old.* Kirchner reports finding entries 
in the minute-book of the Wiirzburg town 
archives that extend and revise the former 
version of the story, which rests on a state- 
ment of Beringer’s (1726, p. 83) that 
“three brothers, sons of a poor widow” 
were involved, and on an entry in the 
minute-book of the Wiirzburg cathedral, 
dated Saturday, 13 April 1726, concern- 
ing 3 youths from Eibelstadt. 

The above-cited entry in the cathedral 
minute-book merely indicates the decision 
to collect evidence in the case; the actual 
hearings began on Monday, 15 April 1726, 
at the Town Hall in Ejibelstadt (on the 
Main River, 10 km. southeast of Wiirz- 
burg). The Town Clerk and two other 
officials questioned three youths: Nikolaus 
Hehn (18), his younger brother, Valentin 
(14), and Christian Zinger (17). The 
Hehn brothers admitted taking figured 
stones to Beringer, but they affirmed that 
they had refused to give such stones to the 
other townspeople, who were eager to have 
them, and they denied having any ability 
at carving figures. The subsequent investi- 
gation confirmed them in this. 

Two adults are implicated by Zanger’s 
testimony: Johann Gregory von Eckhart, 
Privy Councillor and Town and University 
Librarian of Wiirzburg, and his friend, 
Johann Ignatius Roderique, Professor of 
Geography, Algebra, and Analysis. Accord- 
ing to Zinger, Roderique was the prepara- 
tor of the stones. Zanger brought the raw 
material (limestone) to Roderique, who 
carved the figures and returned them, 
along with a special abrasive powder, to 
young Zinger for final polishing.‘ After- 
ward, Zanger (and at times the Hehn 
brothers) delivered the finished products 
to Beringer. 


3A few copies of a nearly complete transla- 
tion of Kirchner’s paper, prepared by the author 
with the help of Dr. Friedrich Brandtner, are 
available for distribution on request. 

4 Apams (Birth and Development of Geological 
Sciences, p. 260) states the stones were made by 
carving clay and baking it. 
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Roderique appears to have been a 
blaggard on all counts, for at one point 
Zanger requested the Town officials to 
force Roderique to pay him (Zanger) 8 
days’ wages for stone-polishing which 
were overdue! 

A later hearing was held on 11 June 
1726; the testimony from it further impli- 
cated Roderique. 

It seems to have been an open secret 
around Wiirzburg that Roderique was the 
preparator of the figured stones; the 
Prince-Bishop knew it, so even did Ber- 
inger, for one of the stones, at least. In 
Chapter 12, Beringer mentions that all 
these stones need not be considered the 
works of man merely because Roderique 
had prepared one which resembled the 
others. 


Translation of Beringer’s book by Pro- 
fessor Dederer, a philologist friend of 
Kirchner’s, indicates what Beringer con- 
sidered the figured stones to represent. In 
Chapter 13, Beringer argues for their nat- 
ural origin, but interprets them as the 
work of inorganic agencies (such as are 
responsible for curiously formed concre- 
tions and the like, for example); he did 
not consider them to be true fossils or to 
be of organic origin. According to his own 
statement, Beringer possessed a large col- 
lection of fossils, but these figured stones 
were something different and special—not 
fossils. His purpose in preparing the book 
on these objects (statement at the close of 
Chapter 13) was to bring them to the 
attention of specialists who might be able 
to explain their origin. Though Beringer 
suggested analogies to these figured stones 
from nature, he admitted he did not know 
their true cause. 

Beringer is regarded as one of the fore- 
most scholars of his time and rejected 
typical 18th century views on the origin 
of objects dug up from the earth. 

I have not yet been able to verify the 
rest of the Beringer tale—that he died in 
anguish and poverty after discovering the 
hoax and trying to buy back all copies of 
his book. It is clear from Kirchner’s 
paper, however, that Beringer’s adult col- 
leagues instigated the trick (aided by three 
youths, but chiefly by Christian Zinger), 
that most of the stones were delivered to 
Beringer by the youths (Beringer did not 
himself find all of them in the field), and 
that he did not consider them to be of or- 
ganic origin. Beringer was deceived to 
some extent, however, in that he failed to 
recognize these objects as the works of 
man; he held them to be due to natural 
inorganic agencies. How many of the rest 
of us have been deceived by believing and 
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Honorary Membership to 
William E. Wrather 


Dr. Wrather was elected to Honorary Mem- 
bership in AIME in 1959. Unfortunately, since 
he is incapacitated and spends his winters in 
Florida, he was unable to attend the Annual 
Meeting in February 1960 and to receive his 
Certificate of Honorary Membership at the 
Annual Banquet. On June 3 President Gillson 
made a special trip to Washington to call on 
his old friend and present in person the Cer- 
tificate. William E. Wrather is one of the out- 
standing elder statesmen of AIME. 





CIM Gold Medal Award 


The Canadian Institute of Mining and 
Metallurgy recently awarded the Presi- 
dent’s Gold Medal to Desh Bandhu Sikka, 
who recently received his PhD at McGill 
University, for his essay, “Radiometric Sur- 
vey, Redwater Oilfield, Alberta, Canada,” 
which was judged the best paper in the 
C.I.M. Student Essay Competition for 
1960. The paper was based on his re- 
search work of the past several years. 

Mr. Sikka was born in Punjab, India 
and received his B.Sc. degree in 1945 in 
Pakistan. He obtained his M.S. in geology 
at New York University, before going to 
McGill to complete work for his doctorate. 

The C.I.M. Student Essay Composition 
competition is open to all undergraduate 
and graduate students enrolled in a Cana- 
dian institution. The closing date is Jan- 
uary 15, 1961. Further information may 
be obtained by writing the Canadian In- 
stitute of Mining and Metallurgy, 1117 
St. Catherine St. West., Montreal 2, 
Canada. 





repeating a story about Beringer whose 
source and veracity we had not bothered 
to determine? 
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ANPOWER 
in a column ~ 


By HOWARD A. MEYERHOFF 


Scientific Manpower Commission 
1507 M Street, N.W., Washington 5, D. C 


The Engineering and Scientific Man- 
power Commissions are separate organi- 
zations, but they have coordinated their 
activities and cooperated in all matters of 
mutual interest since SMC was founded in 
1953. Both Commissions seek support 
jointly from industry. EMC is wholly 
dependent on _ industrial contributions. 
SMC receives approximately 85 percent 
of its operating funds from industrial 
sources but depends on AGI and its ten 
other “nominating agencies” for the re- 
maining 15 percent. 

The recession cut deeply into EMC- 
SMC income, which, unfortunately, is not 
improving with economic recovery. SMC 
barely broke even in 1959—EMC operated 
at a deficit. Both face deficits in 1960. 
Continued deficits mean extinction, espe- 
cially as every operating economy has 
already been adopted. 

Among the staunch supporters of the 
two Commissions were several oil com- 
panies. This year one of the majors 
dropped out. We asked why, and the 
reason given prompts discussion. 

“The Committee decided to discontinue 
support [because] the present situation 
with respect to manpower supply is not 
critical . . . if manpower circumstances 
were to change in future years, [the Com- 
mittee] might reconsider its action.” 

Suppose we accept this statement inso- 
far as it applies to geologists and geo- 
physicists. In 1954 a completed question- 
naire from this same firm showed that it 
also employed 100 chemists, 25 physicists, 
5 mathematicians, and an unspecified num- 
ber of engineers. The number of non- 
geologists was far in excess of its roster of 
earth scientists, and in all these other 
fields there are shortages of varying mag- 
nitudes. In engineering, the sophomore 
and junior classes are the smallest since 
1952-53. 

The present situation, therefore, is criti- 
cal—unless a company is cutting back its 
professional working force in all depart- 
ments. 

Furthermore, this company’s decision is, 
in effect, a disclaimer of any interest in, 
or concern with, the Manpower Com- 
missions’ other equally important respon- 
sibilities—judicious allocation of person- 
nel between civilian and military require- 
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Espenshade Heads Earth 
Science Division: Hoover Is 
Executive Secretary 


Professor Edward B. Espenshade, Jr., 
began a two-year tour of duty as the new 
Chairman of the Earth Science Division 
of the National Academy of Sciences- 
National Research Council in July, suc- 
ceeding John N. Adkins. Professor Espen- 
shade is Chairman of the Geography De- 
partment at Northwestern University. 
Among his many duties as Chairman of 
the Earth Science Division, Dr. Espen- 
shade becomes a member of the AGI 
Executive Committee, representing the 
Academy. 

As of July 1, Dr. Linn Hoover, pre- 
viously with the U. S. Geological Survey 
in Washington, became Executive Secre- 
tary of the Division. Dr. Adrian Richards, 
who has been serving as Acting Executive 
Secretary while on leave of absence from 
the U. S. Hydrographic Office, returned 
there on July 18. 





University of California 
at La Jolla 


The Board of Regents of the University 
of California has recently added a grad- 
uate school of Science and Engineering at 
the La Jolla campus. Beginning in the 
coming academic year, graduate curricula 
will be offered in Physics, Chemistry, 
Earth Sciences and Biological Sciences. 
The Scripps Institution of Oceanography 
will maintain its role (on the La Jolla 
campus) as a research institute concerned 
with all aspects of the marine sciences, 
with a number of its faculty also holding 
appointments on the graduate faculty in 
the School of Science and Engineering. 
There will be a Department of Oceano- 
graphy and a branch of the University’s 
statewide Institute of Geophysics to be 
headed by Walter Munk. 

Two new buildings have been erected 
on the La Jolla campus to house the new 
graduate School of Science and Engi- 
neering. 





ments; representation of the scientific and 
engineering community as a whole before 
government agencies, education, and indus- 
try; promotion of sound precollege train- 
ing for prospective scientists and engi- 
neers; collection of statistics on supply and 
demand; public dissemination of current 
facts regarding manpower. 

An abandoned mine cannot easily be 
reopened. Nor can these services, if dis- 
continued, be readily restored. 
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F oe Geology 
~~ WMA in print 
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In the recent flood of books on pre- 
historic life, suitable for ages 8 to 12, 
three are outstanding. As one might ex- 
pect, Carroll L. and Mildred A. Fenton's 
PREHISTORIC ZOO (Doubleday, 1960, $2.50) 
is both accurate and informative, a pic- 
ture book with easy text describing some 
60 mammals, birds, and reptiles, and ar- 
ranged systematically rather than chrono- 
logically; the excellent drawings are gen- 
erally based on those in “The fossil book.” 
Another old hand at popularization, Roy 
Chapman Andrews, has simplified his fine 
“All about dinosaurs” into IN THE Days 
OF THE D1nosaurs (Random House, 1959, 
$1.95); after introducing his audience to 
some paleontological principles, Andrews 
vividly depicts a few of the more spec- 
tacular species in their native haunts, and 
then takes us on a dinosaur hunt in the 
Gobi. The third title, also attractively 
illustrated, is Discoveninc Dinosaurs, by 
Glenn O. Blough (Whittlesey, 1960, 
$2.50); Blough describes some important 
dinosaurs, then examines the role of the 
paleontologist in finding, preparing, and 
displaying the skeletons, and even lists 
museums which feature mounted dino- 
saurs, 


Two new titles are recommended for 
ages 10 to 14. Lois and Louis Darling’s 
BEFORE AND AFTER Dinosaurs ( Morrow, 
1959, $2.95) traces the evolution of the 
Reptilia into their various groups during 
the late Paleozoic and the Mesozoic; ana- 
tomical differences and improvements are 
nicely demonstrated, and the numerous 
pictures and diagrams are fine indeed. 
From Bones To Bopigs, by William Fox 
and expert Samuel P. Welles (Walck, 
1959, $3), shows how the paleontologist 
reconstructs fossil vertebrates; part 1, “The 
paleo-detective at work,” points out the 
basic similarities of vertebrate skeletons, 
then discusses the importance of teeth and 
feet; part 2, “Case histories,” describes 
the discovery and reconstruction of three 
famous creatures: the Shasta bison, 
Archaeopteryx, and Protoceratops; ade- 
quate illustrations. 

With the publication of Jerr Carson, 
Younc Gero.ocist (Dodd, Mead, 1960, 
$3), by a husband-wife team of geologists, 
John and Jane Lemish, our profession now 
has a career book in fictional form, suitable 
for high school use. The Lemishes trace 
young Carson’s career from summer 
geology camp in the Tetons, through USGS 
field work in Nevada, to a mining geology 
job in Mexico; it all has a very authentic 
ring, and is most informative, but we wish 
that the characters were better developed, 
and that the rather tenuous story was less 
apt to get lost amid unnecessary details. 





The Committee of 1000 


provides vital 
support to 
AGI and GeoTimes 


The Committee of 1000 for AGI-1960 
is now an imposing roster of 599 names 
of persons or organizations supporting the 
Institute and its program in 1960 through 
a contribution of $10 or more. The sup- 
port by this Committee has provided a 
very important part of AGI’s financial 
support and has permitted the Institute 
to meet with increasing effectiveness the 
growing needs for service to the geosci- 
ences and geoscientists. 

There is still time for you to make 
a contribution to aid in support of AGI in 
1960, To facilitate doing this you may 
wish to use the envelope appearing in 
the center of the Jan.-Feb. issue of Gro- 
Times. Your contribution is tax deductible. 
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RECENT ADDITIONS 
TO THE 
COMMITTEE OF 1000 
FOR AGI—1960 * 


E. D. Ackerman 
Howard T. Anderson 


Richard W. Lewis, Jr. 
Hugh C. Mason 


Richard J. Anderson W. B. Mather 
Barton P. Bishop Arthur Montgomery 
Richard L. Burroughs W. D. Neiler 


Charles J. Content 
William L. Daoust 
A. de Voogd 
Martin J. Deuth 
James L. Dyson 
Eric K. Ericson 


Joseph F. Poland 
Humbert S. Revel 
H. W. Reynolds, Jr. 
Homer E. Robert 
Jack A. Rubin 
Phyllis J. Scudder 


John H. Feth Sigma Gamma Epsilon, 
Declan P. Ford Alpha Eta Chapter 
B. E. Gamble University of Colorado 


David H. Swann 
Oscar Turja 

William J. Waylett 
Sheldon P. Wimpfen 


Kenneth H. Gibson 
J. P. Hadfield, Jr. 
Paul C. Henshaw 
John B. Ivey 
Morris M., Leighton 
* Previous lists published in GeoTimes, March, 
April, May-June and July-August issues. 
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Friends of Pleistocene Visit 
South Dakota 


a report by 
Allen F. Agnew 
State Geologist 


The Midwest Friends of the Pleistocene 
held their 11th Annual Field Conference 
in eastern South Dakota on May 14-15, 
1960, under the leadership of M. J. Tipton 
and F. V. Steece of the South Dakota 
State Geological Survey. 

During two typical South Dakota sunny 
but windy days with a sizeable North 
Dakota contribution of fine solid boreal 
particles to the lungs of participants, 65 
Pleistocene experts and others such as the 
writer enjoyed stopping 12 times to view 
geologic features. 

The trip, which dealt with the Coteau 
des Prairies between the former Des Moines 
and James ice lobes, was concerned mainly 
with morphostratigraphy during the first 
day, beginning at Watertown in the north- 
ern part of the Coteau. The type areas of 
the Bemis and Altamont moraines in the 
Des Moines Lobe were visited, as was an 
example of the Altamont moraine in the 
James Lobe. The Lake Agassiz outlet at 
Big Stone Lake was briefly contemplated, 
as were ice abrasion effects in the nearby 
Milbank granite. 

Farther south, between Brookings and 
Sioux Falls, two drifts were differentiated 
mainly on the basis of topographic expres- 
sion, the Crooks plain and the Trent 
moraine. 

Detailed stratigraphy made up the sec- 
ond day of the trip, which dealt mainly 
with pre-Wisconsin deposits. The Hart- 
ford cut northwest of Sioux Falls excel- 
lently exposed in 1946—which shows 3 
tills, a gastropod-rich zone and another 
deposit, the Pearlette ash, and Wisconsin 
loess—is now badly slumped. However, 
drive-pipe samples from a 116-ft. hole 
drilled two weeks before by the State 
Highway Department showed the stratig- 
raphy so clearly that this stop was perhaps 
the outstanding feature of the trip. 

Geologists and soils experts buried their 
faces in freshly-spaded cuts and had a 
field day arguing about what the Sanga- 
mon and Early Wisconsin soils look like, 
to their own enjoyment and to the delight 
of the State Highway patrolman who 
chaperoned the trip. The rain came in 
torrents, but not until the day after the 
trip ended; it has effectively washed away 
much of the blood spilled at these ex- 
posures. 

At the dinner on May 14, former State 
Geologist E. P. Rothrock was resoundingly 
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COESITE 9 (Continued from page 19) 
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acclaimed by the group for his work on 
glacial geology in South Dakota. We re- 
gretted the unavoidable absence of other 
recent Pleistocene stalwarts in the area, 
notably M. M. Leighton, H. E. Wright, 
R. F. Flint, and R. V. Ruhe. 

The consensus seemed to be (1) that 
the trip was enjoyable for its variety, (2) 
that the morphostratigraphic units were 
generally well displayed, and (3) that 
some rather pre-Cary-ous _ stratigraphic 
correlations had been made. 





CORRECTION 


In the July-August issue of Geo- 
Times, the Pergamon Press ad on 
page 44 carried a printer’s error 
under Vol. 5 of the Monograph Series 
which read Clays and Clay Materials. 
The corrected item appears below: 


Vol. 5 


CLAYS AND CLAY MATERIALS 
Proceedings of the Seventh National Con- 
ference on Clays and Clay Minerals. 
Editor: ADA SWINEFORD, Ph.D., State 
Geological Survey, University of Kansas. 

A most comprehensive source of 
information on recent advances in 
clay mineralogy, stress crystal struc- 
ture of clay minerals, alteration of 
feldspars, clay mineralogy of soils, 
morphology of clay particles, water 
vapor sorption, and diageneses. $8.50 


GeoTimes regrets the error. 
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by Hall Japlon, chairmen 
AGI Visual Education Committee 


THe Last 500,000,000 Years. 16 mm 
kinescope. Sound. Color. 27 minutes. 
1959. Drs. Whitmore and Palmer of the 
U. S. Geological Survey here paint with 
a broad brush some scenes from the last 
half billion years of evolution’s story. 
Starting with the Pleistocene epoch (in 
which man’s life span on earth is likened 
to the breadth of a light bulb on top of 
the Washington monument) they describe 
several Tertiary mammals and show that 
increase in size has characterized some 
evolutionary trends. They then move back- 
ward in time past Mesozoic reptiles and 
Paleozoic amphibians to the simpler in- 
vertebrates of the earlier Paleozoic, telling 
something of the many changes in life, 
and the different configurations of the con- 
tinents which have characterized our 
earth’s history. They also describe some 
of the work of paleontologists, both in the 
field and the laboratory, and tell some- 
thing of the objectives of scientific study. 
A well narrated picture, suitable for the 
general public, as well as _ elementary 
classes in historical geology. Originally 
filmed for the TV audience, this reel is 
now available for loan to schools and 
other educational groups upon payment 
of shipping charges. DistriputTor: (tem- 
porary) Greater Washington Educational 
Television Association, Raleigh Hotel, 12th 
and Pennsylvania Ave., N. W., Washing- 
ton, B.C. 

THE Movern Prospector. 16 mm. 
Sound. Black and white. 15 minutes. 
1959. Reviewed by Oswald C. Farquhar. 
Here are portrayed the separate roles of 
the prospector, geologist, pilot, and woods- 
man in a Canadian mineral search. A 
copper-lead-zinc claim is staked; a quar- 
ter-million dollars raised; maps prepared; 
electromagnetic, gravity, and self-potential 
surveys run; ground parties flown in; and 
the property drilled. Is the project worth 
further development? This well-written 
case history gives the background for a 
decision. Suitable for elementary classes 
in physical and economic geology, or geo- 
logic field methods. Distriputor: Inter- 
national Film Bureau, Inc., 57 E. Jackson 
Blvd., Chicago 4, Illinois. 
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RUBEY HONORED 


W. W. Rubey, Research Geologist, U. S. Geo- 
logical Survey, was among those receiving 
honorary degrees at Yale University this past 
June. 

Left to right identification of Honorary degree 
recipients posing with President A. Whitney 
Griswold of Yale, Monday, June 13, 1960. 

Front row, left to right: Ch’ien Mu, Eugene 
Black, Pedro Beltran, President Griswold, Rt. 
Rev. Henry Knox Sherrill, Edward R. Harriman, 
Robert Penn Warren. 

Second Row, left to right: Edward T. Hall, Wil- 
liam W. Rubey, Rev. Franklin Fry, Joshua Leder- 
berg, William S. Fulton, Dr. Walls W. Bunnell. 

An honorary degree to Cole Porter was given 
“inabsentia.”” 
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Dear SIR: 


This Department possesses a very good 
set of the bulletins of the Geological So- 
ciety of America and we have recently 
tried to complete the set by purchase of 
missing issues. Despite all our efforts we 
still lack three copies and are wondering 
if you would be prepared to put a small 
appeal into GeoTimes on our behalf in 
case any reader is in a position to supply 
the missing bulletins. The ones we lack 
are: Volume 55, No. 10 (1944); Volume 
56, No. 7 (1945); and Volume 64, No. 
4 (1953). If you are prepared to do this 
for us we should be deeply grateful. We 
are quite willing to pay a reasonable price 
for these bulletins. 

We enjoy GeoTimes very much and 
hope that your appeal for funds will lead 
to expansion of this useful magazine. 


Yours truly, 


H. B. S. Cooxe 

Dept. of Geology 

U. of Witwatersrand 

Johannesburg, Union of South Africa 


Dear Sirs: 

In reference to Horoscope Magazine, 
Page 14, June issue, I wish to pass on the 
following information to you: 

News of earth tremors in our own 
Rockies and on the other side of the 
world in India is likely to make headlines. 

Kindly pass on the above information 
to qualified persons in those areas. 


Sincerely, 


GEORGE Marty! 


GENTLEMEN: 


In your May-June 1960 issue of Geo- 
Times on page 39, column 2, you have 
omitted the name of R. J. Pickering, who 
has also been awarded a Post Doctoral Na- 
tional Science Foundation Fellowship for 
study in the earth sciences at Stanford 
University, California. 


Sincerely yours, 


KeitH A. KVENVOLDEN 
Stanford, California 
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GENTLEMEN: 


Thank you for the two extra copies of 
“GeoTimes” for May-June 1960, and for 
pointing out your reviewer's favourable 
comment concerning our yearly summary 
of “Geological Research in Canada.” 
Naturally it is gratifying to know that 
the work of compilation and summary 
is valuable. So far as we know the proj- 
ect is unique in the sciences in North 
America and perhaps it is a project that 
should be emulated. 

Your comments are appreciated and we 
wish you continued success with “Geo- 
Times.” 

Sincerely, 
J. M. Harrison, 


Director, 
Geological Survey of Canada 








It happened in GroTimes, May-June 
1960 page 14. “The School Science 
Teacher—A New Roll for the Graduate 
Geologist.” 

oO ° * 

It happens in Russia too . . . we quote 
from Izvestiya Akad. Nauk USSR, Ser. 
Geol., No. 4, 1960, p. 108 “jadeite-bearing 
metagravyvacks in California.” 

* * * 


If you burn the candle at both ends, 
you may not be as bright as you think. 
* o s 
From a state survey report, “We believe 
the U.S.G.S. may be the only government 
bureau that no one gripes about.” 


* o a 


The person who complains about the 
way the ball bounces is often the one who 
drops it. 

eo * * 

CONSULTANT: An ordinary sort of 

chap who is at least 50 miles from home. 
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[Prepared by U. S. Geological Survey, Water Resources Division, 1959} 
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Additional copies of this data sheet may be obtained from 
| the AMERICAN GEOLOGICAL INSTITUTE, Cost $0.10. 


— —_ — —_—- —_ — — — _— — —_ — — —_ 


Richard M. Foose, Chairman 
Data Sheet 19 John E. Allen 


Data Sheet 19, Hydraulic Conversion William Beatty 
Data, has been prepared for the AGI Data Chester Longwell 
Sheet Committee by the Water Resources Vincent McKelvey 


Division of the U. S. Geological Survey. George Thompson 
Ian Campbell 


Ideas for data sheets should be directed 
in various stages of planning under the to Br, Richand 05, Beem. Chateeen Sich 


direction of the Data Sheet Committee. ¢vience Division, Stanford Research Insti- 
Members of the Committee are as follows: tute Menlo Park. California. 
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Fellowship to Dapples 
Edward C. Dapples, Professor of Ge- 


ology at Northwestern Un 


Owens Receives Matson 


Award 


Harold Owens, district Geologist for 
Humble Oil in Tallahassee, Florida, has 
been awarded the George C. Matson 
Award for the outstanding presentation of 
his paper “Florida—Bahama Platform” at 


the Atlantic City AAPG meeting in April 


ity was one 


iversl 


of twenty seven scientists of the United 


States to be awarded Senior Visiting Fel- 


lowships in Science under the program 
of the Organization for European Eco- 
nomic Cooperation (O.E.E.C.) which is 


National Science 


the 


administered by 
Foundation. 


1960. Owens is the fourth recipient of 
the Matson silver trophy which will be 
presented to him at the 1961 meeting of 


the Association in Denver. 


36 


Professor Dapples will visit the Univer- 
sities of Lausanne and Geneva in Switzer- 


land. 
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Vom Bau DER ALPEN, by Hans Liniger, 
1958, 236 pp., 60 figs., Ott Verlag, Thun 
and Miinchen, $5.00 U. S. 


This text is an introduction to the 
Geology of the Alps, written mostly for 
the non-specialist. With its many clear 
and typical drawings it may also serve 
those not familiar with the region as a 
quick introduction and guide. It also con- 
tains a good list of standard reference 
works and maps and, in addition, it men- 
tions various recent papers on critical 
problems. 

Liniger’s book can be recommended as 
a text for the foreign language require- 
ment. The German is clear and well writ- 
ten. G.C.A. 


SEARCH FOR THE Past: An Introduction to 
Paleontology, by James R. Beerbower, 
562 pp., 1960, Prentice-Hall, Inc., 
Englewood Cliffs, N. J., $7.50. 


An interesting introductory approach to 
paleontology which brings together the 
geologic and biologic aspects of the fossil 
record and discusses methods of study, 
interpretation and utilization of paleon- 
tologic data. 


FEDERAL TAXATION OF Om AND Gas 
Transactions, by Leland E. Fiske, 234 
pp., 1959, Matthew Bender and Co., 
Albany 1, New York. $25.00. 


A very helpful reference on the federal 
tax aspects of exploration, development, 
and operation of oil and gas properties, 
with data on depletion, partnerships, cor- 
porations, valuation and other tax-involved 
matters. 


SuBSURFACE MAappPiING, by Margaret S. 
Bishop, 198 pp., 1960, John Wiley and 
Sons, 440 Fourth Ave., New York 16, 
N.Y. $5.75. 


A helpful guide to the student seeking 
organized background data on subsurface 
mapping concepts and methods. 


BEACHES AND Coasts, by C. A. M. King, 
403 pp., 1960, St. Martin’s Press Inc., 
175 Fifth Ave., New York 10, N. Y. 
$14.50, 


An interesting and comprehensive treat- 
ment of the processes at work on beaches 
and coastlines based on world-wide ex- 
amples. 
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THe SEA Orr SOUTHERN CALIFORNIA: A 
MoverN Hasirat OF PETROLEUM, by K. 
O. Emory, 366 pp., 1960, John Wiley 
and Sons, Inc., 440 E. 4th Ave., New 
York 16, N. Y. $12.50. 


A comprehensive treatment of the water, 
life, sediments, physiography, geologic 
structure and economic aspects of the 
Pacific Ocean off the oil-important coast 
of Southern California. 


PALEOTECTONIC MAPs OF TRIASSIC SYSTEM, 
by Edwin D. McKee and others, 33 pp., 
9 plates, 1959, Miscellaneous Geologic 
Investigations Map 1-300, U. S. Geo- 
logical Survey, Washington 25, D. C. 
$5.00. 


This is the second in this valuable folio 
series (15” x 22”) bringing together the 
important geologic data on the Triassic 
System of North America. 


MOLLUSCAN FAUNAS OF THE FLAGSTAFF 
FORMATION OF CENTRAL Utan, by A. 
LaRocque, 100 pp., 1960, Memoir 78 
Geol. Soc. of America, 419 West 117th 
St., New York, $4.50. 


Tue Story OF EARTH SCIENCE, by Horace 
G. Richards, 169 pp., 1959, J. B. Lip- 
pincott Co., Phila., $3.75. 


A book for the layman relating geology 
to fossils and minerals. 


APPROACH TO ARCHEOLOGY, by Stuart Pig- 
gott, 134 pp., 1959, Harvard Univ. Press, 
Cambridge, Mass. $3.00. 


An interestingly written book presenting 
the archeologists’ approach to the investi- 
gation of the human past. 


Out OF THE SKy, AN INTRODUCTION TO 
MeteonritTics, by H. H. Nininger, 336 
pp., 1959, Dover Publications, Inc., 180 
Varick Street, New York 14, N. Y. $1.85. 


This is a re-publication of the first edi- 
tion originally published in 1952, giving 
the past history of meteorites and theories 
of their origin, with numerous illustrations 
and references. 


ELEMENTS OF CARTOGRAPHY, 2nd Edit., 
by A. H. Robinson, 343 pp., 1960, John 
Wiley and Sons Inc., 440 Fourth Ave., 
New York 16, N. Y. $8.75. 


A completely rewritten version describ- 
ing the present day state of the art and 
science of cartography. The book will be 
helpful to the person wishing to obtain 
an over all grasp of map construction tech- 
niques. 
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geology.” Half of this book is devoted to 
the history of geology in general and half 
to the history of geology in the U.S.S.R. 

If we contemplate this period of forty 
years of historical studies we see that in 
its earlier phases the history of geology 
was studied by isolated individuals, then 
by small groups attached usually to a uni- 
versity or an institute and finally, from 
about 1948, by organized groups or de- 
partments. Thus a section on the history 
of geology was formed in 1949 at the 
Geological Institute and in 1956 it was 
made into a special department of this 
Institute under the directorship of Profes- 
sor V. V. Tikhomirov. Another centre for 
the study of the history of geology formed 
at the University of Moscow under the 
leadership of Professor D. I. Gordeev. A 
semiperiodic publication entitled “Essays 
on the History of Geological Sciences” 
(“Ocherki po _ istorii geologicheskikh 
nauk”), edited by Tikhomirov and pub- 
lished by the Academy of Sciences, has 
appeared since 1953. Eight volumes of 
this publication have already been issued. 
They comprise some 1,900 pages and con- 
tain fifty-one long articles, seventeen 
shorter communications and eight bibli- 
ographies, the whole being a most valu- 
able contribution to the history of geology. 
A large number of articles and notes on 
this subject also appear in other periodi- 
cals like Priroda (Nature). A great help 
to the historian of geology, as well as to 
the ordinary research worker, are the edi- 
tions of the collected works of such great 
scientists as E. S. Fedorov, F. Y. Loewin- 
son-Lessing, D. S. Belyankin, V. I. Vernad- 
sky, A. E. Fersman and A. N, Zavaritzky. 
The Russian translations of some famous 
old books, such as the “Prodromus” of 
Nicolaus Steno, or the “Temple of Na- 
ture” by Erasmus Darwin, are of a great 
value to the historian of science. 


In the Soviet Union all the most im- 
portant scientific works published in the 
outside world are immediately translated 
and minor works are fully and adequately 
abstracted. In the countries outside the 
Soviet Union a negligible number of Rus- 
sian books is translated and the abstract- 
ing system, with a few outstanding ex- 
ceptions, is far from being adequate and 
satisfactory. 


PoOsTSsCRIPT 


The exigencies of space at my disposal 
and the vastness of the subject under dis- 
cussion will, no doubt, produce in the 
reader of this essay an impression that it 
is all “bits and pieces,” and that there is 
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too much of “names dropping” and “run- 
ning over the highlights.” All this is per- 
fectly true, but it is due entirely to the 
fact that the purpose is to present only 
the main outlines and the leading trends 
of the progress of geology in the U.S.S.R. 
in all its branches and in the main over the 
last four decades. 


The main handicap for geologists outside 
the Soviet Union in obtaining information 
on the progress of geology in the Soviet 
Union is the language barrier. In general 
it is true to say that people who know 
Russian do not know science and people 
who are interested in science do not know 
Russian. A curious situation exists today. 
The Soviet authorities no longer help, as 
they did before the war, by publishing 
translations of scientific articles or provid- 
ing summaries in English, French or Ger- 
man. In any case one cannot learn much 
from summaries, Before the war one of 
the most important Russian _ scientific 
journals, Comptes Rendues (Doklady) 
Academy of Sciences of the U.S.S.R., used 
to publish a second edition consisting en- 
tirely of translation of :the articles pub- 
lished in Russian. At the present time 
“Doklady” provides in English only a list 
of contents. Thus the sources of informa- 
tion about the progress of geology in the 
U.S.S.R. for those who do not understand 
Russian are very limited. 


For those who know Russian the sources 
of information are as follows:—the Russian 
publications themselves, at che present 
time some 3,000 titles per annum com- 
prising both a large number of books and 
a large number of journals, certain titles 
of which have been mentioned here in 
their appropriate sections; periodical Rus- 
sian bibliographies, like that of Geological 
Literature of the U.S.S.R. published by the 
Gosgeoltekhizdat, e.g., the volume of this 
publication for 1952-53 (1955), contained 
5,352 titles. Other bibliographies can be 
found in the “Essays” published by V. V. 
Tikhomirov, the reference to which was 
given in the preceding section. Then 
there is the “Referativny Zhurnal,” which 
began publication in 1952 (the geology 
section since 1954). This abstracting 
journal has a world wide coverage and 
publishes very lengthy abstracts, some 
8,000 per annum of which, approximately 
30%, will be of Soviet work. Then there 
are numerous reviews devoted to the prog- 
ress of certain branches of geology, a 
number of them published in Tikhomirov’s 
“Essays” referred to above. Quite a num- 
ber of such reports were published recently 
in Bull. Acad. Sci. U.S.S.R. Ser. Geol., 
1957, Nos. 11 and 12, and Mem. AIll- 
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Union Miner. Soc., 1957, Vol. 8, No. 5. 
Very compact reviews of the progress of 
geological sciences, as well as of other 
sciences, technology, arts, etc., have been 
published in volume 50 of the “Large 
Soviet Encyclopaedia” (1957), and are 
now sold separately. 

For those who do not know Russian, the 
field of information is as follows:—Bibli- 
ography and Index of Geology, exclusive 
of North America, published by the Geo- 
logical Society of America. “Annotated 
Bibliography of Economic Geology,” pub- 
lished by “Economic Geology,” U.S.A. 
Mineralogical Abstracts, published by the 
Mineralogical ' Society, London (from 
1920 to 1958 inclusive 2,665 abstracts of 
Russian books and papers have been pub- 
lished in the Mineralogical Abstracts), 
Chemical Abstracts. Two articles entitled 
“Geochemistry in the U.S.S.R.” by S. I. 
Tomkeieff, published in the “Physics and 
Chemistry of the Earth,” Vol. I (1956) 
and Vol. III (1959), Pergamon Press Ltd. 
These two articles cover the period 1948- 
1956. Occasional reviews and notes have 
also appeared in Nature, Mining Maga- 
zine, Economic Geology and Geochemica 
et Cosmochimica Acta. 

In conclusion one may add. that Soviet 
geologists are very proud of their modern 
progress as they are also conscious of their 
past. Here are a few extracts from an 
article written by a prominent Soviet 
geologist, D. I. Shcherbakov (“Soviet 
Geology during the last 40 years,” Bull. 
Acad, Sci. U.S.S.R., Ser. Geol., 1957, No. 
11):— 


“A completely new attitude to science 
has emerged in our state. Science has 
become an indispensable part of the whole 
creative, cultural progress and on the 
foundation of science all our life is being 
built.” Then the author proceeds to enu- 
merate all the great achievements of Soviet 
geology during the last four decades, such 
as the construction of new geological, 
tectonic and metallogenic maps, the ex- 
tensive use of new methods of geological 
surveying—gravimetrical, magnetometrical, 
aerological, geochemical, and the method 
of deep stratigraphical boring. Then he 
mentions the development of palaeon- 
tology, stratigraphy and tectonics, as well 
as mineralogy, petrology and geochemistry. 
Finally he concludes: “As the result of 
widely applied and scientifically planned 
geological prospecting and _ surveying 
works over the vast expanses of our 
fatherland during the last forty years, there 
have been discovered all the types of 
mineral resources necessary for the de- 
velopment of our industry and agriculture. 
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CHILE 


An earthquake study team of geologists, 
geophysicists and engineers was sent to 
Chile for a two-week survey in mid-June 
for purposes of a preliminary observation 
and evaluation of the earthquake phe- 
nomena of the recent disastrous quakes. The 
team project is jointly sponsored by the 
Earthquake Engineering Research Insti- 
tute and the California Institute of Tech- 
nology aided by a grant from the National 
Science Foundation. Members of the team 
were Ray W. Claugh, C. Martin Duke, 
Karl V. Steinbrugge, James N. Jordon, 
and they were accompanied by Kiyoshi 
Kanai, prominent Japanese earthquake re- 
searcher. The group met with scientists 
in Chile in the survey. 





But the increasing tempo of the future 
economic development of all the peoples 
of our country presents increasing demands 
on the supplies of mineral wealth. Our 
Soviet geological science as past experi- 
ence has shown, can, and must render real 
help. May, therefore, our geology, live, 
grow, and wax in strength!” 
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INDIA (Continued from page 15) 
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Geologists 613 124 48 2 787 
Geophysicists 60 14 83 
673 133 62 2 870 





The annual out-turn of the geo-scientists 
of this standard is not high considering 
the country’s mineral resources yet to be 
developed. About 150 geologists and 25 
geophysicists are produced by the Indian 
Universities at the present time. The total 
strength of geologists would be around 
1,700 and geophysicists 200 in the country. 

Most of the employed geo-scientists in 
the National Register may be located in a 
few establishments—mostly governmental 
or teaching, as follows: 





Number of these enrolled in 
= 3 
Establishments == 





Geologists Geophysicists Total 





Geo. Survey 





of India 154 7 161 
Ind. Bureau 

of Mines 35 _ 35 
Oil & Nat. 

Gas Comm. 29 21 50 
Collieries, Mines 

& Quarries 34 1 35 
Petroleum Cos. 13 1 14 
Atomic Energy 

Comm. 25 2 27 
Cement Cos. 26 _ 26 
Iron & Steel Cos. 26 — 26 
State Govt. 

Geology Depts. 37 _ 37 
Fuel Research 

Inst. 11 — 11 
Teaching 169 18 187 
Other Geo. work 33 8 41 
Non-Geo. work 21 2 23 

613 60 673 





Unemployment among the geo-scientists 
is relatively large, although those in em- 
ployment draw comparatively better pay 
(see Technical Manpower Bull. May, ’59). 
Among the unemployed, 43% are unem- 
ployed for less than 6 months, 44% for a 
period of 6-12 months, and 13% are look- 
ing for employment for over one year. 
This is as per their statement at the time 
of registration, and therefore indicative of 
the continuous period of unemployment 
they have already suffered. All of them 
are below 30 years of age, 85% below 25. 
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New in 1960... 


MINERAL 
FOSSIL & 
ROCK EXHIBITS 


...and 
where 
to see them 


A directory of 167 U. S. and 12 Cana- 
dian museums, large and small, with 
significant geological exhibits. 


A big help to the amateur rock hound 
and also to the professional geologist. 


Price $0.50 


Send payment with order 
to 
AMERICAN GEOLOGICAL INSTITUTE 
2101 Constitution Ave., N.W. 
Washington 25, D. C. 











Elliott Medal to Romer 


The Daniel Giraud Elliott Medal of the 
National Academy of Sciences was recently 
awarded to Dr. Alfred S. Romer, Alexander 
Agassiz Professor of Zoology and Director 
of the Museum of Comparative Zoology at 
Harvard University. The medal, estab- 
lished in 1917, is awarded for meritorious 
achievement in the fields of zoology or 
paleontology. The award was made in 
recognition of Dr. Romer’s monumental 
monograph entitled “Osteology of the Rep- 
tiles,” a definitive study of reptilian skele- 
tons. Dr. Romer, one of the world’s out- 
standing vertebrate paleontologists, is es- 
pecially known for his work on reptiles of 
the Permian and Triassic periods. 





In addition, 3.4% of the employed geo- 
scientists are found wasted on work which 
does not require geological or geophysical 
knowledge, like subordinate clerical and 
accounts jobs, salesmanship and manage- 
ment of diverse undertakings. 
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Aggregates Problem Cited 


The Highway Research Board, meeting 
in Washington in late May 1960, defined 
19 broad areas of highway research re- 
quiring concentrated effort. 

The HRB, an organization operating 
under the National Academy of Sciences- 
National Research Council cited the criti- 
cal shortage of suitable aggregates in some 
areas of the country. The shortage is ag- 
gravated by the accelerated demands. The 
Highway Research Board recognizes the 
need for greater soil stabilization research 
and other research which would contribute 
to alleviation of the aggregates problem. 





AL-GEOLOGY 


The Geological Society of Baghdad Uni- 
versity has recently started a new geo- 
logical magazine, Al-Geology. The mag- 
azine, which is a joint effort of the Science 
College, University of Baghdad, is about 
% in Arabic and % in English. 

Geologists trying their hand at Arabic 
will find the English-Arabic dictionary of 
great interest. 

GEOTIMEs wishes this new magazine the 
best of success. We presume that the 
editors are just as plagued with typo- 
graphic errors in Arabic as the GEOTIMEs 
staff is in English. 





K.G. 8S. Field Conference 


The Kansas Geological Society will hold 
its 25th Annual Field Conference in North- 
eastern Oklahoma, September 16-17. 


The field trip will be directed toward 
the study of the Atokan and Morrowan 
Series on the southwest flank of the Ozark 
uplift in Oklahoma and will be under the 
leadership of Dr. Jack Blythe of the Uni- 
versity of Wichita. Headquarters will be 
at Western Hills Lodge, Wagoner, Okla- 


homa. For reservations contact Harvel 
White, 508 E. Murdock St., Wichita, 
Kansas. 





Answer to Geologic Quiz 
Just south of Monterey, Mexico. From the new 
“Carta Geologica de la Republica Mexicana’’. 
This beautiful full color wall map, size 47”x65” 
at 1:2,000,000 scale, may be purchased by writ- 
ing Dr. Guillermo P. Salas, Instituto de Geologia, 
Ciudad Universitaria, Mexico 20, D. F., Mexico. 








Williams & Heintz Map Corporation Washington 27, D.C. 
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Try UNI ITRON'S new 





































The Model MPS is a precision instru- 
ment designed to meet the exacting 
requirements of science, education 
and industry. Ideal for work in chemis- 
try, crystallography, biology. as well as 
the technology of paper, glass, textiles 
and petroleum. 

© Eyepieces : 5X (micro.), 10X (cross.) 


® Objectives: 4X, 10X, 40X, achro- 
matic, strain-free, centerable 


© Nosepiece: quick-change type 

© Substage condenser: focusable, 
3-lens, swing-out top mount, iris 
diaphragm 

* Polaroid polarizer: rotatable 360° 

© Polaroid analyzer: in sliding mount 

© Bertrand lens: centerable 


© Stage: 115mm diameter, revolves 
360°, reads to 6’ with vernier 


© 2 Compensators: quarter-wave 
plate and first order red plate 


© Focusing: both coarse and fine 
FREE TEN-DAY TRIAL 

Quantity prices on three or more 

Accessory mechanical stage $14.75 


UN/ITRON 


INSTRUMENT DIVISION of UNITED SCIENTIFIC CO 
204-206 MILK STREET ° BOSTON 9, MASS. 

















I Please rush UNITRON’s Microscope Catalog 1§8.-G I 

g Name. i 

i Company. 5 
Address. 

i City. State. I 
sas caunnaniaadme nama el 





MEMBER SOCIETIES 


of the 


AMERICAN GEOLOGICAL INSTITUTE 
June 1960 Edition 


A 16 page booklet which gives data on 
the organizations, history, purpose, mem- 
bership requirements, publications, and 
other pertinent information on the four- 
teen Member Societies of the American 
Geological Institute. 


Lists present officers of all Societies. 


Free-on request from 


AMERICAN GEOLOGICAL INSTITUTE 
2101 Constitution Ave., N.W. 
Washington 25, D. C. 
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AGI LONG RANGE CALENDAR OF SCHEDULED 
MEETINGS AT HOME AND ABROAD 


NORTH AMERICAN MEETINGS 


1961 


Sept. 3-8—AMER. CHEM. SOC., 140th Meeting, 
Chicago, Ill. 

Oct. 8-11—AIME: Soc. of Petroleum Engrs., 
Fall Meeting, Dallas, Texas. 

Oct. 18-21—AAPG: Mid-Cont. Regional Meeting, 
Amarillo, Texas. 

Oct. 25-27—GULF COAST ASSOC. OF GEOL. 
SOC.’S., Meeting, San Antonio, Texas. 

Nov. 2-4—GSA: Ann. Meeting, Cincinnati, Ohio. 

Nov. 5-9—SEGp: 3lst Ann. Internat. Meeting. 
Denver, Colo. 

Nov. 9-10—AAPG: Pacific Sect. Regional Meet- 
ing, Los Angeles, Calif. 

Dec. 26-31—AAAS: Ann. Meeting, Denver, Colo. 


1962 


Feb. 18-22—AIME: Ann. Meeting, New York 
City. 

Mar. 11-17—ACSM-ASP: Ann. Meeting, Shore- 
ham Hotel, Washington, D. C. 

Mar. 20-29—AMER. CHEM. SOC.: 14lst Meet- 
ing, Washington, D. C. 

Mar. 26-29—AAPG-SEPM: 47th Ann. Meeting, 
Civic Auditorium, San Francisco, Calif. 

April—— EIGHTH NUCLEAR CONGRESS, San 
Francisco, Calif. 

April 23-25—-CIM: Annual General Meeting, Cha- 
teau Laurier, Ottawa, Ont., Canada. 

April 29-May 3—ACerS: 64th Ann. Meeting, 
New York City. 

May 7-8—AIME: Soc. of Petroleum Engrs., 5th 
Biennial Secondary Recovery Symposium, 
Wichita Falls, Texas. 

May 24-25—AIME: Soc. of Petroleum Engrs., 
Ann. Joint Meeting, Rocky Mountain Petro- 
leum Sect’s., Billings, Mont. 

Sept. 9-14—AMER. CHEM. SOC.: 142nd Meet- 
ing, Atlantic City, N. J. 

Sept. 17-20—SEGp: 32nd Ann. Internat. Meet- 
ing, Calgary, Atla., Canada. 

Oct. 7-10—AIME: Soc. of Petroleum Engrs., Fall 
Meeting, Los Angeles, Calif. 

Oct. 31-Nov. 3—GULF COAST ASSOC. OF 
GEOL. SOC’S., New Orleans, La. 

Nov. 12-14—GSA: Annual Meeting, Houston, 
Tex. 

Dec..-AAAS: Ann. 
(tentative) 


Meeting, Boston, Mass. 


1963 


Feb. 24-28—AIME: Ann. Meeting, Dallas, Tex. 

Mar. 24-29—ASP-ACSM: Ann. Meeting, Shore- 
ham Hotel, Washington, D. C. 

Mar. 25-28—AAPG-SEPM: 48th Ann. Meeting, 
Coliseum, Houston, Tex. 

April 22-24—CIM: Ann. General Meeting, The 
McDonald Hotel, Edmonton, Atla., Canada. 

April 28-May 2—ACerS: 65 Ann. Meeting, Pitts- 
burg, Pa. 

May 23-24—AIME: Soc. of Petroleum Engrs., 
Joint Meeting, Rocky Mountain Petroleum 
Sect’s., Denver, Colo. 

Sept. 8-13—AMER CHEM. SOC.: 144th Meeting, 
New York City. 

Oct. 6-9—AIME: Soc. of Petroleum Engrs., Fall 
Meeting, New Orleans, La. 

Oct. (tentative) — AIME: Soc. of Petroleum 
Engrs., Meeting, Los Angeles, Calif. 
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Oct. 20-24 SEGp: 33rd Ann. Internat. Meeting, 
Roosevelt and Jung Hotels, New Orleans, La. 
Nov. 13-16—GULF COAST ASSOC. OF GEOL. 
soc’s., Ann. Meeting, Hot Springs, Ark. 
Nov.--GSA: Ann. Meeting, Atlantic City, N. J. 
Dec.—AAAS: Ann. Meeting, Milwaukee, Wis. 


1964. 


Feb. 16-20—AIME: Ann. Meeting, New York 
City. 

March 15-21—ACSM-ASP: Ann. Meeting, Shore- 
ham Hotel, Washington, D. C. 

March 31-April 9—AMER. CHEM. SOC.: 145th 
Meeting, Philadelphia, Pa. 

May 4-5—AIME: Soc. of Petroleum Engrs., 
Meeting, Wichita Falls, Tex. 

May 4-7—AAPG-SEPM: 49th Ann. 
Detroit, Michigan. 

May 18-21—AAPG-SEPM: 49th Ann. Meeting, 
Royal York Hotel, Toronto, Ont., Canada. 
Aug. 30-Sept. 4—AMER. CHEM. SOC.: 146th 

Meeting, Chicago, IIl. 
Oct. 4-7—AIME: Soc. of Petroleum Engrs., Fall 
Meeting, Houston, Texas. 
Oct..-—AIME: Soc. of Petroleum Engrs., Meet- 
ing, Los Angeles, Calif. 
—GULF COAST ASSOC. OF GEOL. SOC’S., 
Ann. Meeting, Corpus Christi, Texas. 


Meeting, 


1965 


Feb. 14-18AIME: Ann. Meeting, Chicago, IIl. 
Mar. 29-April 3—ASP-ACSM: Ann. Meeting, 
Shoreham Hotel, Washington, D. C. 

April 26-29—AAPG-SEPM: 50th Ann. Meeting, 
Municipal Auditorium, New Orleans, La. 
May———AIME: Soc. of Petroleum Engrs., Meet- 

ing, Salt Lake City, Utah. 
Sept. 12-17—AMER. CHEM. SOC., 148th Meet- 
ing, Atlantic City, N. J. 
Oct. 3-6—AIME: Soc. of Petroleum Engrs., Fall 
Meeting, Dallas, Texas. 
—~GULF COAST ASSOC. OF GEOL. SOC’S,. 
Ann. Meeting, Houston, Texas. 


1966 


Feb. 14-18—AIME: Ann. Meeting, New York 
City. 





LONG RANGE CALENDAR 

This calendar has been prepared for 
several years by the AGI to aid in plan- 
ning and scheduling of scientific meet- 
ings in geology and related sciences. 
Previously its distribution has been 
limited. 

Henceforth, this calendar will be pub- 
lished twice a year in GeoTimes. We 
urge all concerned to provide concisely 
stated meeting notices for this calendar 
as soon as meeting dates become known. 

Mrs. Kathryn Lohman 
GeoTimes Calendar Editor 
2101 Constitution Ave., N.W. 
Washington 25, D. C. 











GEOTIMES 


INTERNATIONAL MEETINGS 


1960 


Sept. 5-17—INTERNAT. CONGRESS OF PHO- 
TOGRAMMETRY, 9th, London, England. Co.] 
J. B. P. Angwin, Congress Director, 18 Caven- 
dish Square, London, W. L., England. 


Oct. 5-8—INTERNAT. COUNCIL OF SCIEN- 
TIFIC UNIONS, Executive Board Meeting, 
12th, preceded by the Bureau’s 24th Meeting, 
Palais Noordeinde 68, The Hague, Netherlands. 


Nov. (2nd week)—PAN INDIAN OCEAN 
SCIENCE ASSOC., Congress, Karachi, Paki- 
stan. Dr. M. Q. Khuda, Congress Sec’y., Di- 
rector, East Regional Laboratories, Pakistan 
C.S.1.R., Polytechnic Institute, Tejgaon, Decca, 
East Pakistan. 


SYMPOSIUM ON GEOCHEMISTRY, Gottingen, 
Germany. Internat. Union of Pure and Ap- 
plied Chemistry, Section of Inorganic Chem- 
istry, Commission on Geochemistry. Prof. Dr. 
C. W. Correns, Sedimentpetrographisches In- 
stitut, Lotzestrasse 13, Gottingen, Germany. 


1961 


Summer—INTERNAT. COUNCIL OF SCIEN- 
TIFIC UNIONS, 9th General Assembly, Lon- 
don. Palais Noordeinde, The Hague, Nether- 
lands. 


June—WORLD METEOROLOGICAL ORGANI- 
ZATION, Regional Assoc. III (South Amer- 
ica), Session, 3rd, Rio de Janeiro, Brazil. 
Campagne Rigot, Av. de la Paix, Geneva, 
Switzerland. 


July 17-22—INTERNAT. CONF. ON SOIL ME- 
CHANICS & FOUNDATION ENGINEERING, 
5th, Paris, France. M. Buisson, Gen. Sec’y., 
Assoc. Francaise de Mech. des Sols et des 
Fondations, 31, rue Henri Rochefort, Paris 
17e, France. 


Aug. 21-Sept. 2—PACIFIC SCIENCE CON- 
GRESS, 10th, Honolulu, Hawaii. Pacific 
Science Assoc. Secretary General, 10th Pacif. 
Sci. Cong., Bishop Museum, Honolulu 7, 
Hawaii. 


Aug. 21-Sept. 2—SPECIAL COMMITTEE ON 
OCEANIC RESEARCH, 5th Meeting, Hono- 
lulu. Dr. Giinther Bohnecke, Secy., Bernhard- 
Nochstr. 78, Hamburg 4, Germany. 


August—INTERNAT. COUNCIL OF SCIEN- 
TIFIC UNIONS, 9th General Assembly, Eng- 
land or Portugal. National Academy of Sci- 
ences-National Research Council, Washington 
25, D. C. 


Sept. 18-23—III INTERNAT. CONGRESS OF 
SPELEOLOGY, Vienna, with excursions be- 
fore and after the meetings. Write: General- 
sekretariat des 3. Internationalen Kongresses 
fiir Speldologie, Verband  désterreichischer 
we Wien II, Obere Donaustrasse 
99/7/3. 


INTERNAT. ASSOC. OF PHYSICAL OCEAN- 
OGRAPHY, Symposium on Ocean Circulation. 
Prof. B. Kullenberg, Sec’y., c/o Oceanografiska 
Institutet, P. O. Box 1038, Goteborg 4, Sweden. 


1962 


July—INTERNAT. UNION OF CRYSTALLOG- 
RAPHY, Celebration of the 50th Anniversary 
of the Discovery of X-Ray Diffraction, Munich. 
D. W. Smits, Gen. Sec’y., Internat. Union of 
Crystallography, c/o Laboratory of Inorganic 
and Physical Chemistry, 10 Bloemsingel, 
Groningen, Netherlands. 


Aug. 27-31—INTERNAT. CONGRESS OF LIM- 
NOLOGY, 15th, Madison, Wis., Dr. Arthur 
Halser, Chairman, c/o Dept. of Geology, Univ. 
of Wisconsin, Madison. 


Nov.—INTERNAT. SOIL CONF., Palmerston 
North, New Zealand. Sec’y. Gen., P. O. Box 
8001, Wellington, N.Z. 
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NOW AVAILABLE... 


AOQKAAA DBI 


AKAAEMUMU HAYK CCCP 


DOKLADY 


OF THE ACADEMY OF SCIENCES 


OF THE U.S.S.R. 
Earth Science Sections 


The publication of this cover-to- 
cover translation by the American 
Geological Institute became avail- 
able in April 1960. The earth sci- 


ences sections include: 


GEOLOGY 
GEOCHEMISTRY 
GEOPHYSICS 
PETROGRAPHY 
MINERALOGY 
HYDROGEOLOGY 
PALEONTOLOGY 


The basic subscription rate for six 


(6) issues is $45.00 per year. 
members of AGI Member Societies 


GeoTimes mailing list (pledge card 
required) educational institutions and 


their personnel $27.00 per year. 


Foreign postage — no additional 


charge to Canada and Mexico; Pos 
Union countries add 75 cents; 
other foreign countries add $1.25. 


American Geological 


Institute 
2101 Constitution Ave., N. W., 
Washington 25, D. C. 


Payment must accompany order 


To 


on 


tal 
all 








43 











‘There are many separations 
which would prove impossible 
without this apparatus.” 
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Feeding at slow rates, using the vibrator and 
ae . Inclined Feed 
inclined feed chute, the most delicate separa- : 
3 P Vertical Feed Attachments also available. | 
tions of fine powders, down to 200 mesh are Send for BULLETIN 137-1 
made even on feebly magnetic materials. The 
intensity of vibration may be adjusted to suit 4 G FRANTZ co t 
e ° e e eg nc. 
various materials. 
For separating heavy sands between 40 and 
; cil : P.O. Box 1138, Trenton 6, N.J. U.S.A. 
100 mesh, vertical feed is highly satisfactory. 
Rapid separations are sometimes made at Cable Address: 
rates up to 20 Ib. per hr. MAGSEP, Trentonnewjersey 
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CLASSIFIED ADS . 


Rates per line per insertion 


No. of times 1 2 4 8 
PosITIONS WANTED $0.30 
VACANCIES 1.00 
SERVICES-SUPPLIES 1.50 
CONSULTANTS 1.50 





ONE INcth Box 22.50 21.25 20.00 
No discounts. AGI Box Number $2.00 extra. 
Minimum charge $2.00. All classified advertisers 
will be billed, do not send advance payment. Ad- 
dress all communications to AMERICAN GEOLOGICAL 
INSTITUTE, 2101 Constitution Ave., N.W., Wash- 
ington 25, D. C. Rates effective July 1, 1958. 





VACANCIES | 





PALAEONTOLOGISTS 
f 
GEOLOGICAL SURVEY OF 
CANADA 


DEPARTMENT OF MINES AND 
TECHNICAL SURVEYS 
OTTAWA, CANADA 

One Ph.D. Geologist is required to 

classify micro-organisms in sediments 

from continental shelf areas. 

A second Ph.D. Geologist is required to 

study invertebrate fossil collections—par- 

ticularly in permo-carboniferous rocks. 


For details and application forms 
write for Information Circular 60-1902 
to 
CIVIL SERVICE COMMISSION 
OF CANADA, 
OTTAWA, ONTARIO 











YALE UNIV. Laboratory technician to take 
charge of invertebrate paleontology labora- 
tories and assist faculty in research and care 
of collections. Technical responsibilities include 
preparation, cataloguing, and photography of 
fossils. Experience and some knowledge of 
geology or biology desirable. Salary range 
$3200-$6500 with starting salary dependent on 
qualifications. This is a permanent position 
with excellent working conditions and liberal 
employee benefits. Write to: M. Waage, 
Peabody Museum, Yale University, New 
Haven, Conn. 


GEOPHYSICIST with sales aptitude to represent 
a vibration consultant firm in a seismic and 
sales program servicing construction and min- 
ing operations. We manufacture our own 
equipment. Several territories open with excel- 
lent potential. Send resume. Box 123. 

FIELD SEISMOLOGIST, $8,120-$9,800—Depart- 
ment of Mines & Technical Surveys, Canada. 
A Career Opportunity for an experienced seis- 
mologist to direct a group conducting long 
range seismic observations on the Polar Conti- 
nental Shelf and at Sea with the most modern 
magnetic tape equipment. For complete infor- 
mation, write to the CIVIL SERVICE COM- 
MISSION, Ottawa. Ask for Information 
Circular 60-1510. 

TEACHING POSITION—-Rank and salary de- 
pendent upon qualifications. Research opportu- 
nities. Send complete academic and biographi- 
cal data to: Chairman, Department of Chem- 
istry and Geology, Clemson College, Clemson, 
South Carolina. 


VoL. V, No. 2 


PHOTOGEOLOGIST: graduate degree and mini- 
mum of 4 years experience in all phases 
including geomorphology. Must be able to 
handle a program with minimum supervision. 
Apply with full resume to Box 120. 


GEOPHYSICISTS, preferably with experience 
in seismology—field and office positions at 
several levels—research laboratory in eastern 
U.S. Box 121. 


MINING GEOLOGIST 10-15 yrs. experience in 
metalliferous deposits to work in exploration 
geology out of Arica, Chile. Possible five year 
contract. Salary and allowances commensurate 
with qualifications and experience. Write to: 
Carlos Ruiz F., Director, Instituto de Investi- 
ga Geologicas, Casilla 10465, Santiago, 

ile. 





PETROGRAPHER-MINERALOGIST 


Challenging opportunity in experimental 
and development laboratory for applicant 
experienced in use of petrographic micro- 
scope in study of thin and polished sections 
and mineral fragment identification. Experi- 
ence in X-ray diffraction procedures desir- 
able. 
Applicant must work in close liaison with 
geological and metallurgical groups. Send 
resume and college transcript to: 

Union Carbide Nuclear Company 

Division of Union Carbide Corporation 

P.O. Box 1049 

Grand Junction, Colorado 














POSITIONS WANTED 


BOX 611. ASSISTANT PROFESSOR, Ph.D. ma- 
jor university wishes to teach in college or 
university in more desirable area. 3 yrs. teach- 
ing and 6 yrs. varied industrial experience. 
Primarily interested marine geology, paleon- 
tology, sedimentation, mineralogy. Active re- 
searcher, member prof. societies. Resume on 
request. 

BOX 646. GEOLOGIST, broad exploratory back- 
ground in the Four Corners, Panhandle and 
West Texas. Eight years experience includes 
subsurface, administration and seismograph. 
Some field and well work. Desires more re- 
sponsibility. 

BOX 730. PALEONTOLOGIST-STRATIGRA PH- 
ER. Desires permanent teaching position. 11 
years teaching experience in paleontology, 
stratigraphy, sedimentology, — geology. 
Publications. Available Sept. 1960 

BOX 738. GEOLOGICAL ENGINEER, 34, 
Ph.D., Univ. of Calif., economic geology, 
petrology, structure and vuleanology, ade- 
quate background, university teaching, sev- 
eral seasons mineral exploration and three 
years consulting, wants challenging teaching 
and/or research position. 

BOX 746. GEOLOGIST, Ph.D., structural 
geology, sedimentary petrology, economic 
geology including exploration and evaluation 
techniques. Thirteen years experience in 
North and South America. Desires univer- 
sity position. 

BOX 748. EXPLORATION GEOLOGIST, Ph.D. 
Degrees in mining engineering and geology. 
10 years field work with Canadian Geological 
Survey and Quebec Department of Mines. 
Teaching experience in physics and geology. 
Publications, physics and geology. Profes- 
sional engineer. Six years geologic exploration 
in Venezuela and Brazil. Desires foreign work. 

BOX 749. GEOLOGIST, M.S. (1955), 32, family, 
urgently desires permanent position in the 
fields of either petroleum geology, teaching, 
mineral industry, ground water, or survey 
work. Good references and academic record. 
Recent recipient of National Science Founda- 
tion grant. Graduate work in hardrock geol- 
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POSITIONS WANTED—Continued 


ogy and petrographic micr p Professi 1 
experience: U.S.G.S.; 3 yrs. foreign employ- 
ment in surface and subsurface petroleum 
geology; and college level geology teaching. 
Resume on request. Will appreciate interview 
opportunity. 

BOX 751. GEOLOGIST, 34, Ph.D. Six years 
micropaleontologic, stratigraphic and petro- 
leum exploration experience, both laboratory 
and field. Interested in teaching or general 
geological work with a small company or 
survey. 

BOX 752. GEOLOGIST, B.A. Petroleum, M.A. 
Stratigraphy; foreign experience, Antarctic 
exploration, major oil companies; Arabic, 
English, French, Spanish; family; prefer Mid- 
dle East, Latin America. 

BOX 753. GEOLOGIST, M.S., 28, family, vet- 
eran. Hydrogeochemical and hyrdological back- 
ground. Also computer and technical writing 
experience. Primarily interested in foreign 
work. Will consider domestic. Resume on 
request. 


BOX 755. PETROLEUM GEOLOGIST, B.Sc., 28, 
single, 3 years with major company in 
petroleum exploration. Desires foreign employ- 
ment in petroleum exploration. Resume on 
request. 


BOX 756. WOMAN GEOLOGIST, hard rock, 
would like searches and report writing. An 
occasional field trip would be welcome. 14-year 
background in U.S., Newfoundland and Africa 
includes both bush prospecting and office geol- 
ogy at corporation headquarters. Currently 
employed in oil. 

BOX 757. GEOLOGIST, B.S., ’54, one year of 
graduate school prior to starting military obli- 
gation. Current USAF pilot, 1100 hrs. jet and 
multi-engine time, commercial pilot license, 
desires employment foreign or domestic start- 
ing in October. Interested in aviation con- 
nected with geology, aerial survey, aerial geo- 
logic reconnaissance and photogrammetry. 
Helicopter rating attainable. 

BOX 758. GEOLOGIST, M.S., Ph.D. work com- 
pleted, 32, married, veteran, 4 yrs. experience 
stratigraphic mineral deposits, sedimentology. 
Desires petroleum work domestic or foreign. 

BOX 759. GEOLOGIST, 27, M.S., 2 yrs. experi- 
ence with major oil company in Australia, 
Libya, speaks fluent French, considerable 
Italian, German, some Greek, Russian and 
Arabic ; travelled extensively, 27 countries. Am 
pursuing one-year courses in physics and 
natural sciences at Univ. of Lausanne, Switzer- 
land. Desires position, technical or personnel 
work, preferably in the petroleum industry; 
writing ability. 

BOX 760. GEOLOGIST, 30, married, B.S. from 
University of North Carolina. 2\%4 yrs. military 
service, 2/Lt. U.S. Corps of Engineers. 5 yrs. 





experience in Petroleum Industry in production 
and exploration. Presently employed by jor 
Oil Co. Wishes to relocate. Seeks permanent 


job in Atlantic Coast States. 


BOX 761. GEOLOGIST, 34, Canadian, family, 
1958 Ph.D. from prominent California univer- 
sity, 10 yrs. excellent experience as staff and 
district geologist with large independent oil 
company, presently senior staff geologist. De- 
sires permanent teaching post, preferably min- 
eralogy, sedimentary petrology and related 
fields at university with good research facili- 
ties. Resume of experience, academic qualifi- 
cations and publications on request. 


BOX 762. GEOLOGIST-GEOPHYSICIST, B.S., 
M.S., .D., specialist in location of strati- 
graphic traps with ability to interpret and 
compile seismic, geologic, and paleontologic 
data; experience in diverse geologic provinces ; 
desire foreign position. 


BOX 763. GEOLOGIST, MSc, 46, Broad Petro- 
leum exploration and production experience 
in U.S. and Canada, formerly Chief Geologist 
and Exploration Manager, presently consult- 
ing. Desires teaching position at Uni. offer- 
ing PhD. program or will consider any reason- 
able industrial offer. Presently located in SW. 
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BOX 764. GEOLOGIST, M.S. from Eastern Uni- 


versity. Twelve years of experience in petro- 
graphic, geological and seismograph inter- 
pretative work. Desires employment in either 
of the above fields or teaching. 


BOX 765. ECONOMIC GEOLOGIST, B.A. 6% 


yrs. surface exploration, metallic, nonmetallic, 
industrial minerals, ground water evaluation. 
Subsurface studies, photogeology, recon and 
detail mapping. Some geophysics and geo- 
chem. Married, fami 


STRATIGRAPHER—M.S. 32, family, 2 yrs. ex- 


perience in Canada with major oil company. 
Presently Cathodic Supervisor for Water Com- 
pany, Desires Geological employment. Donald 
W. Layton, 4051 Citradora Dr., Spring Valley, 
California. 


BOX 766, GEOCHEMIST-PETROLOGIST, B.S. 


in Chem., M.S., Ph.D. in Geology. Age 30, 
married, veteran. Experience in trace element 
distribution, X-ray and spectro-chemical tech- 
niques, igneous and metamorphic petrology. 
Prefer teaching position with opportunity to 
continue present research. 


BOX 767. GEOLOGIST, Ph.D., currently substi- 


tuting in temporary vacancy at major eastern 
university until June 30, 1961, seeks permanent 
position (assistant prof.), teaching petrology, 
structural geology, and allied subjects. 


BOX 768. GEOLOGIST-MINERALOGIST, Ph.D., 


31, family. Three years experience in major 
oil company research laboratory in fields of 
X-ray d fluorescence analysis, clay mineral- 
ogy aid geochemistry of sediments. Broad 
graduate background in geology. Desires posi- 
— at college or university. Available immedi- 
ately. 





SERVICES & SUPPLIES 


FOREIGN GEOLOGICAL MAPS. Send for a 
list. a Book Co., 544 Sixth Ave., N. Y. 
11, bg 


MIOCENE AND EOCENE FOSSILS. Splendid 


assortment includes 25,000 shark teeth in sizes 
up to 514”; over 125 varieties of fossil shells 
including CONUS, FULGAR, ECPHORA, 
SCAPHELLA, TURRITELLA ; petrified crabs, 
oysters; whale ribs, vertebrae, termind disks. 
Free list with retail, wholesale prices, details. 
Malicks, 5514 Plymouth Rd., Baltimore 14, Md. 
RETIRED GEOLOGIST wishes to donate his geo- 
logical library by irrevocable gift to tax-free 
institution, library or society. Actual transfer 
to be made at his death or in 1970 which ever 
—— first. Mimeographed list on request. 
ox S-5. 


“GEMS & MINERALS MAGAZINE,” largest 


rock hobby monthly. Field trips, ‘‘how’”’ arti- 
cles, pctures, ads. $3.00 year. Sample 25¢. 
Box 687-E, Mentone, Calif. 

INVERTEBRATE FOSSILS for every purpose. 
Lists Free. Geological Enterprises, Box 926, 
Ardmore, Okla. 

GEODYNAMICS INC. Magnetic and electro- 
magnetic evaluation surveys, 10809% Strath- 
more Dr., L. A. 24, Calif., Gr. 8-5620, Br. 
2-8475. 





NORWEGIAN SWEATERS 
9.95 & 11.95 PPD. 
SEND FOR CATALOG 


SALHUS IMPORTS 


P. O. Box 66073, Los Angeles 66, Calif. 














| CONSULTANTS 
J. W. SCHROEDER, PETROLEUM GEOL- 


OGIST, P. O. Box 275, Cornavin, Geneva, 
Switzerland. 
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H. S. WAHLEN 
Photogrammetric Mapping 
and Geodetic Services 
1013 So. Claremont St. 
SAN MATEO, CALIFORNIA 








GEOPHYSICAL SURVEYS 
LAND or UNDERWATER DETAIL or RECONNAISSANCE 
FOUNDATIONS 
GROUND WATER 
SITE INVESTIGATION 


WESTON GEOPHYSICAL ENGRS INC 
PO BOX 306 WESTON 93, MASS 











SERVICES & SUPPLIES 





SUBSURFACE 
EXPLORATION 


“We look into the Earth” 


Pennsylvania Drilling Company 
Pittsburgh 20, Pa. 
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TRITIUM MEASUREMENT 
IN NATURAL WATERS 


now offered for 
meteorologists, 
oceanographers 
and hydrologists 





ISOTOPES, INC. 
123 Woodland Ave. 
Westwood, N. J. 
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... now offered | 
as o standard | 
service at | 
| 
| 
| 


| 

RADIO 
CARBON 
; DATING 


reasonable cost 


ISOTOPES, INC. 


123 Woodland Ave. 
Westwood, N. J. 


MAGNETOMETERS 


Vertical Force 
SALES+ RENTALS+ REPAIRS 
GEOPHYSICAL INSTRUMENT 
& SUPPLY CO 
1616 BROADWAY, DENVER 2, COLO 


TAbor 5-8914 A A DANISH Mgr 





lik 





THIN SECTIONS 


Petrographic thin sections made from your 
cores, core chips or sedimentary or meta- 
morphic outcrop samples. Careful attention 
to individual orders. Quality workmanship. 
Satisfaction guaranteed. Reasonable prices. 
Price list on request. 


CAL-BREA, P. 0. Box 254 
BREA, CALIF. 








QUALITY LEATHER FIELD EQUIPMENT 


Geology Field Cases, Hammer Holsters, Pocket 
Transit Cases, Special Equip. Custom Made. 
Geology School & Group Accounts Invited. 
Write for Folder. 
ROY GFELLER 
Big Timber, Mont. 


Maker of Utility Equipment for the Geologist 








For Microscopists 


Index of Refraction Liquids 
207 Liquids. Range 1.35 to 2.11 Index 


Allen Reference Sets 
Provide Authentic Unknowns for 
reference in microscopical work. 
Write for details 
R. P. CARGILLE LABORATORIES, INC. 
117 Liberty St. New York 6, N. Y. 











THE McLEAN PALEONTOLOGICAL LABORATORY 
CARD CATALOGUES OF FORAMINIFERA, OSTRACODA, 
AND HOLOTHURIAN SCLERITES AVAILABLE BY SUBSCRIP- 
TION: OTHER CARD CATALOGUES PENDING, OR CREATED 
BY SPECIAL AGREEMENT OR ON CONTRACT FOR Oil COM. 
PANIES OR RESEARCH INSTITUTIONS. MICROPALEONTO- 
LOGICAL RESEARCH AND TRAINING PROGRAM OFFERED 
SPECIAL SERVICES FOR Oll COMPANY PALEONTOLOGISTS 
AND STRATIGRAPHERS, INCLUDING SPECIALIZED DATA 
COMPILATIONS 

P.O. Box 916, Alexandrio, Virginia, U.S.A. 











VoL. V, No. 2 


AGI LIST OF PUBLICATIONS 


AGI has recently published a new list of 
publications, listing the various journals 


and other publications published by AGI. 


sent free upon request 
by 
AMERICAN GEOLOGICAL INSTITUTE 


2101 Constitution Ave., N.W. 
Washington 25, D. C. 











DEPARTMENT ASKS AID 


From the Department of Geology at Ege 
University, Bornova-Izmir, GeoTimes has 
received a request to publicize the need 
of their department for contributions of 
instruments, equipment and all kinds of 
geologic literature, including periodicals, 
reprints, books and maps. Collections of 
rocks, minerals and fossils are also needed. 

Persons interested in aiding in the build- 
ing of the facilities of this department may 
contact Professor M. R. Egemen, Dept. of 
Geology, Faculty of Agriculture, Ege Uni- 
versity, Bornova-Izmir, Turkey. 
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Lower 


Your 

Costs 

with 
BALPLEX 





With Balplex, you'll handle today’s widest 
range of commercial photogrammetry faster, 
at lower cost, more accurately than with any 
comparable plotter. Here are just a few of the 
reasons why: 


The exclusive Balplex Triangulator, available with the Balplex 525 
and 760 projectors, reduces costly and time-consuming ground 
surveys. This precision aerial bridging instrument permits exten- 
sions of five to seven models between horizontal ground control. 


Set up faster—only one projector orientation after completing first 
model on the strip. Handle excessive crab and difference in flight 
height between exposures with Y and Z motion controls. Center 
diapositives only once since plateholders are interchangeable. 


Greater flexibility and utilization of equipment. Balplex projectors 
may be shifted from one plotter frame to another, making each 
plotter—depending only on the length of its bar—a two-to-seven 
model bridging instrument with a minimum investment in equip- 
ment, 


Accuracy to the extreme limit of the operator’s ability to measure, 
Balplex plots at scales up to 1” = 40’ — magnifies original photo 
scale 5X with a grid accuracy of + 1/10,000. 


Best of all, Balplex costs less than any other dependable plotter. 


Want to know more about Balplex? 

Just write for Catalog F-310; 

VW ; Bausch & Lomb Incorporated, 
89609 Bausch St., Rochester 2,N. Y. 


BAUSCH & LOMB 
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15. MISCELLANEOUS 


SUBSCRIPTION RATES 


A To members of AGI Member Societies on GeoTimes Mailing List (for personal 


use only - pledge card required) $15.00 
B Non-member Individuals; colleges and universities; public 

libraries $35.00 
C Private organizations and government agencies $65.00 


PLEASE NOTE - Special introductory offer expired as of January |, 1960 


Foreign Postage 
No additional charge to Canada and Mexico 
To Pan American Union Countries add 50 cents per year 
To all other foreign countries add $1.00 per year 





send subscriptions to 


Send $0.50 to cover postage and 
2101 Constitution Ave., N.W., Washington 25, D.C. handling and receive a trial 
payment must accompany order copy of GeoScience Abstracts. 





GEOLOGIC QUIZ No. 5 


Where is it? 











Rt 





Obviously, from the Spanish names, this is somewhere south of the border 
but where? 


See page 41 for answer. 


WILLIAMS & IGUBIINTZ IMAUP CORPORATION 


8351 CENTRAL AVENUE, WASHINGTON 27. 0.C. REowooo 5-4436 











